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[57] ABSTRACT 

Phospocholine derivatives having the formula: 

z 
I 

W— C— Q O 
I II 

CH 2 — O— F— <XCH 2 )„— N(R) 3 « 

oe 

in which W, Z, Q and R are described in the specifica- 
tion are disclosed as useful for inhibiting the enzyme 
phospholipase A2. Methods of making and using the 
compounds are also disclosed. 

6 Claims, No Drawings 
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PHOSPHOCHOLINE DERIVATIVE INHIBITORS 
OF PHOSPHOLIPASE A 2 

This is a divisional of co-pending application Ser. No. 
07/612,745 filed on Nov. 13, 1990 now U.S. Pat. No. 
5,144,045. 

BACKGROUND OF THE INVENTION 


D) Q is selected from the group consisting of 


BRIEF SUMMARY OF THE INVENTION 

The invention comprises novel phospholipase A2 
inhibiting compounds of the formula: 


10 


15 


25 


1. Field of the Invention 

The invention relates to novel phosphocholine deriv- 
atives which are inhibitors of the enzyme phospholipase 
A 2 . 

2. Description of the Prior Art 

The enzyme phospholipase A2 (phosphalide 2-acyl- 
hydrolase, PCA2) is generally accepted as being the key 
enzyme responsible for exerting rate-determining regu- 
latory control over the release of polyunsaturated fatty 
acids from phospholipids [Flower, R. Q., et al., Bio- 
chem. Pharmac., 25, 285 (1976); Lapetina, E. G. s et iL, 20 
Annu. Rep. Med. Chem., 19, 213 (1984)]. This enzyme 
has been isolated from many sources and is known to 
cleave snglycerophospholipids at the 2-position thus 
giving rise ultimately to the biosynthesis of platelet 
activating factor, prostaglandins, leukotrienes and pros- 
tacyclin [Dennis, E. A,, The Enzymes; Academic Press: 
New York; Vol. 16, Chapter 9 (1983)]. The roles of 
these mediators in the inflammatory response associated 
with various diseases and physiological states is well 
known. Included among these diseases are asthma, ar- 
thritis, pancreatitis, myocardial ischemia, inflammation, 
pain, edema and their inflammatory related disorders. 

Various compounds which are known to be inhibitors 
of phospholipase A2 have been described in U.S. Pat. 
No. 4,959,357, 4,933,365 and in Wilkenson, Anti Inflam- 
matory Phospholipase A 2 Inhibitors, Drugs of The Fu- 
ture, Vol. 15, No. 2, p 139-148 (1990). Various phospho- 
choline derivative compounds having anti hypertension 
activity have been disclosed in U.S. Pat. Nos. 4,640,913, 
4,697,031, 4,699,990, 4,703,130, 4,939,127, 4,762,942, 
4,883,816 and 4,894,367. 


30 


35 


40 


O 
II 

•CH 2 — S— R\ 


-CH 2 ~S-R\ 
O 


and-CH 2 — S — R' wherein R' is selected from the 
group consisting of C1-C24 alkyl and W is a radical 
selected from the group consisting of hydrogen 
and hydroxyl and Z is selected from the group 
consisting of hydrogen and CH2 — OX wherein X is 
selected from the group consisting of C1-C24 alkyl; 
E) Q is selected from the group consisting of: 
(i) 


— (CH 2 ) n 


O 
II 

O— P— O— A 
I 

o 

1 

A' 


wherein m is O or I, A and A' may or may not be 
the same but are each selected from the group 
consisting of Cr-C24alkyl, phenyl, Cj-Csalkoxy 
phenyl, C1-C5 alkyl phenyl, halogen substituted 
phenyl and triftouromethylphenyl; 


45 


O 
II 

— (CH2)*— O— P— O— A 
OH 


wherein M is O or 1, A is selected fron the group 
consisting of C1-C24 alkyl, phenyl, C1-C5 alkoxy 
phenyl, C1-C5 alkyl phenyl, halogen substituted 
phenyl and trifluoromethylphenyl; 

(iii) — C=C — R' wherein R' is selected from the 
group consisting of C1-C24 alkyl; 

(iv) 


— CH 2 — C — R' 
II 

CH 2 


Z 
I 

W—C—Q O 
I II 

CH 2 — O— P— 0(CH 2 )„— N(R)3© 


wherein R' is selected from the group consisting 

of C1-C24 alkyl; 
50 (v) — CH 2 — B(OH) 2 
(vi) -CH 2 -C=CH 2 
(vii) 


wherein: 

A) n is an integer from 2 to 6; 55 

B) R is selected from the group consisting of C1-C4 
alkyl; 

C) Q is (viii) 


o 

-CH 2 -<^ 


CH 2 — CH— R 
NH 2 


60 


wherein R' is selected from the group consisting of 
C1-C24 alkyl, and W is a radical selected from the 
group consisting of hydrogen and hydroxyl and Z 
is CH2 — O — X wherein X is selected from the 
group consisting of C1-C24 alkyl; 


65 


— CH 2 "^N*" 


OH 


(ix) 


-O— CH 2 — C— O— R' 
O 
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wherein R' is selected from the group consisting 
of Ci-C 2 4 alkyl; 
(x) , 


— CH 2 -NH-C — R' 

II 

O 


10 


wherein R' is selected from the group consisting 
of C1-C24 alkyl; 
(xi) 15 



? 


N 
I 

.H 


CH 2 — O— P— O— (CH 2 )„— N(R>3® 

oe 


and Z is selected from the group consisting of 
C1-C24 alkyl, 
G) W and Q are contained within an isoazaline ring: 


o 
II 


— o 


CH— R' 
I 

J 


20 


o 

N — O o 2 — P— O— (CH 2 ) fl — N(R) 3 © 
O© 


wherein R' is selected from the group consisting 
of Ci-C24alkyl and J is selected from the group 
consisting of chlorine, bromine, fluorine or hy- 
drogen; 
(xii) 


25 


30 


OH 
I 

-CH 2 — CH — R' 


wherein R' is selected from the group consisting 
of C|-C 2 4 alkyl; 
(xiii) 


35 


40 


OH 
I 

-CH 2 — C— R' 
I 

CH 3 


45 


wherein R' is selected from the group consisting of jq 
C1-C24 alkyl; 
(xiv) 


55 


-CH 2 — C— c— R' 
I! II 

o o 


wherein R' is selected from the group consisting 60 
of C1-C24 alkyl; 
and W is the radical hydrogen and Z is— CH- 
2 — O — X wherein X is selected from the group 65 
consisting of C1-C24 alkyl; 
F) W and Q are contained within a /?-Iactam ring: 


and Z is — GH 2 — O— X wherein X and R' are 
selected from the group consisting of C]-C 2 4 alkyl. 

The invention also comprises novel methods of make- 
ing the phospholipase A 2 inhibiting compounds de- 
scribed hereinabove. 

The novel compounds described hereinabove have 
been proven to be specific inhibitors of the enzyme 
phospholipase A 2 . These compounds are therefore use- 
ful for the treatment of any disease state or physiolog- 
ical disorder that results from the direct action of phos- 
pholipase A2 or the mediators produced as a result of its 
activity. Consequently, use of these compounds for the 
treatment of pancreatitis, myocardial ischemia, inflam- 
mation, pain, edema, asthma, arthritis and any other 
disorder related to inflammation is indicated. The in- 
vention thus also comprises such methods of treatment. 

DETAILED DESCRIPTION OF THE 
INVENTION 

The preparation of the phospholipase A2 inhibiting 
compounds according to the present invention is de- 
scribed hereinbelow in Flowcharts A through M 
wherein n, m, X, R' f R' f A, A' and J are as described 
hereinabove. 

As indicated in the sequence of reactions outlined in 
Flowchart A, the alcohol 2 is reacted with acid 3 in the 
presence of an agent such as dicyclohexylcarbodiimide 
with a base such as N,N-dimethyIaminopyridine in an 
inert solvent such as dichloromethane to produce ester 
5. Alternatively, alcohol 2 can be reacted with anhy- 
dride 4 in the presence of a base such as sodium acetate 
in an inert solvent such as chloroform to produce ester 
5. 
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Flowchart A 


O 
II 

HO**""^"CH— R' 


CH 2 — O— X 
HC— OH O 
CH 2 — O— P— O— (CH 2 )„— N(R) 3 © 


J 

^ ^— N=C=N— ^ 


H3C-N-CH3 
N 

CH 2 C1 2 


OR 


r o 

"^"CH— R' 
I 

4 

NaOAc, CHCh 


CH 2 — O— X 


^ HC-O n ^,CH-R' 

0 II 

CH 2 ~ O—P— O— (CH 2 )„— N(R) 3 © 
O© 


35 


As indicated in the sequence of reactions outlined in 
Flowchart B, and a,/3 unsaturated ester like ethyl acry- 
late is reacted with thiol 7 in the presence of a base such 40 
as triethylamine in a solvent such as ethyl alcohol to 
produce the sulfide-ester 8. When 8 is reacted with a 
reducing agent such as lithium borohydride in a solvent 
such as tetrahydrofuran, the alcohol-sulfide 9 is pro- 
duced. 


o 
II 


r 


0CH2CH3 


Flowchart B 

R' — SH 

7 ; 

E13N 
CH 3 CH 2 — OH 


O 
II 


S — R' 


OCH 2 CH 3 


LiBH 4 
THF 


O 
II 


c 


1. (C1) 2 P— O— (CH 2 ) fl - Br, NEt 3 

oh 3 ^y NaOAc ( A q) > 


4. N(R) 3 


S— R' 

9 
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-continued 

Flowchart B 


S— R' 

O 
II 

0 _ p— o— (CH^— N(R) 3 ® 

oe 

10 


G 


o 3 

CH3— S— CH 3 

CH 2 Ci 2 
-78* C. 


50 


55 



OOH, CH 2 C1 2 , 


-P-0-eCH 2 7?N(R) 3 © 
O© 

12 


O- P— 0-eCH 2 ^N(R) 3 © 

oe 

11 


60 


65 


The alcohol-sulfide 9 is reacted with 2-bromoethy! 
phosphorodichlorodate in an inert solvent such as car- 
bon tetrachloride in the presence of a base such as tri- 
ethylamine. After approximately ten hours, the solvent 
is evaporated and a polar aprotic solvent such as tetra- 
hydrofuran is added followed by an approximately 
equal volume of 0.5M sodium acetate. After approxi- 
mately 10 hours, the solution is acidified with an acid 
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such as hydrochloric acid and then extracted with an 
inert organic solvent such as ether. The residue which 
remains after evaporation of the organic solvent is dis- 
solved in a solvent mixture such as chloroform, 2- 
propanol, dimethylformamide and trimethylamine is 5 
added to this mixture. After heating for approximately 5 
hours at approximately 60" C, the phosphocholine de- 
rivative 10 is produced [Wissner, A., et al., J. Med. 
Chem., 27. 1174 (1984)]. When compound 10 is reacted 10 
with one equivalent of an oxidizing agent such as 3- 
chloroperoxybenzoic acid in an inert solvent such as 
dichloromethane at a reduced temperature of approxi- 
mately — 78° C, the sulfoxide 11 is produced. When the 
sulfide 10 is reacted with an excess amount of an oxidant 15 
such as ozone, wherein the intermediate ozonide must 
be reduced with a reductant such as dimethylsulfide, at 
a reduced temperature of approximately —78* C. in an 
inert solvent such as dichloromethane, the sulphone 12 
is produced. 


r-O— x 



8 

-continued 

Flowchart C 


■O— X 


oe 

20 



19 


Flowchart C 



X— OH 14 


CH 3 — N— CH 3 


13 


N 

CH 2 Ct 2 


X— O 



OEt 


R' — SH 

7 


E« 3 N 
CH 3 CH 2 — OH 


15 


O 
li 


X— o 



OCH2CH3 


LiBHa 
THF 


O— X 

S — R' 


1 — OH 


17 


S— R' 

16 


J.(a) 2 PO(CH 2 )„Br, El 3 N 

2. O.SMNaOAc 

3. HCI 

4. N(R} 3 


1— O— X 

Pr 

I— 0-P-0-(CH2) n -N(R) 3 e 

o© 



CH 2 C1 2 , -7B° C. 


As indicated in the sequence of reactions outlined in 
Flowchart C, the functional) zed ester 13 [previously 
described: J. Organometal. Chem. 308(3), C27-C32 
(1986); Aust. J. Chem. 34(11), 2355 (1981); Pat. Specf. 
20 (Aust.) AU5341 12 B2, Jan. 5, 1984, 22 pp.] is reacted 
with alcohol 14 in the presence of a base such as N,N- 
dimethylaminopyridine in an inert solvent such as di- 
chloromethane to produce 15. Compound 15 is reacted 
25 with thiol 7 in the presence of a base such as triethylam- 
ine in a solvent such as ethyl alcohol to produce 16. 
When compound 16 is reacted with a reducing agent 
such as lithium borohydride in a solvent such as tetrahy- 
drofuran, alcohol 17 is produced. Following the se- 
quence of reactions previously described in connection 
with Flowchart B, the alcohol 17 is converted to phos- 
phocholine derivative 18. Reaction of sulfide 18 with 
one equivalent of an oxidizing agent such as 3- 
chloroperoxybenzoic acid in an inert solvent such as 
dichloromethane at a reduced temperature of approxi- 
mately — 78° C. produces sulfoxide 19. Reaction of 
sulfide 18 with an excess amount of an oxidizing agent 
such as 3-chloroperoxybenzoic acid in an inert solvent 
40 such as dichloromethane at a reduced temperature of 
approximately -78° C, produces sulphone 20. 


30 


35 


45 


55 


60 


^ OOH 


•O— X 


r 

H(CH 2 ) w -OH 
50 L 0 -L 


Flowchart D 

O O— A 
11/ 
CI — P 

\ 

O— A' 
22 


21 


N 
I 

CH 3 


CH 3 CN, CH 2 C1 2 


EO-X o 
II 
(CH 2 ) m — O— P— O— A 
O — L 

23 A' 


H 2 Pd/c 


Cyclohexane 
Acetic Acid 


•O— X 


o 

II 


° 1- (CI) 2 PO(CH 2 )„Br, Et 3 N 

-ICH^-O-P-O-A ]■ %gf NaQ * c ^ 

-OH O 4- N{R) 3 

24 A' 
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-continued 
Flowchart D 


i— o— X 

~<CH 2 )„ 


O 
II 

-O — P — O — A 
I 

o 

\ 

A' 


I— O— P— 0-(CH 2 ) a - N(R) 3 © 


oe 


25 


25 


As indicated in the sequence of reactions outlined in 
Flowchart D, wherein L is selected from the group 15 
consisting of p-methoxytriphenylmethyl or benzyl, the 
alcohol 21 is reacted with phosphate 22 in the presence 
of a base such as N-methyI-5-chIoroimidazole in a sol- 
vent system such as acetonitrile/dichloromethane to 20 
produce 23. Upon removal of the group L from 23 
using, for example, hydrogenolytic conditions whereby 
compound 23 is placed under an atmosphere of hydro- 
gen in the presence of a catalyst such as palladium on 
carbon in a solvent system such as cyclohexane/acetic 
acid; the alcohol 24 is produced. When 24 is subjected 
to the same set of reactions described hereinabove in 
connection with Flowchart B for attachment of a phos- 
phocholine moiety, the phosphocholine derivative 25 is 30 
produced. 

Alternatively, as indicated in the sequence of reac- 
tions outlined in Flowchart E the monomethyl deriva- 
tive 29 may be prepared wherein X, A, L, m and n are 35 
as described hereinabove. This compound is useful for 
providing a route to the mono-acid 30. 


j— o— x 
U(CH 2 )„-OH 

" — O— L 

21 


Flowchart E 

O 
II 

1. (CJ) 2 — P — O — A 
DMAP, Et 3 N 

26 2 

ecu 

2. CH3OH 


40 


45 


r— O— X 
U(CH 2 W 

I— O— L 

27 

EO-X o 
II 
iCH 2 ) m — O— P— O— A 
OH O— CH 3 

28 

r—0— X 


H 2 . Pd/c 


t 

O 


Cyclohexane 
Acetic Acid 


50 


CH 3 


O 
II 

1. (C!) 2 PO(CH 2 )„— Br, Et 3 N 

2. 0.5M NaOAc 

3. HC1 

4. N(R)j 


55 


60 


O 

(CH 2 )„,-0— P— O— A ™ > 

if O— CH 3 

1_0— P— o— (CH 2 )„— N(R)3© 

oe 

29 


65 


10 

-continued 
Flowchart E 

1— O— X 


O 
II 


\~ (CH2)/77 O P— " O — A 

0 ' T 

II OH 

i ~0-P-0-(CH 2 )„-N(R) 3 ® 


10 


30 


As indicated in the sequence of reactions outlined in 
Flowchart E, the alcohol 21 is reacted with dichloro- 
phosphate 26 in the presence of a base such as dime- 
thylaminopyridine and another base such as triethylam- 
ine in an inert solvent such as carbon tetrachloride. This 
mixture is then reacted with methyl alcohol to produce 
27. Upon removal of the group L using, for example, 
hydrogenolytic conditions whereby compound 27 is 
placed under an atmosphere of hydrogen in the pres- 
ence of a catalyst such as palladium on carbon in a 
solvent system such as cyclohexane, acetic acid, the 
alcohol 28 is produced. When 28 is subjected to the 
sequence of reactions described hereinabove in connec- 
tion with Flowchart B for attachment of a phosphocho- 
line moiety, compound 29 is produced. Reaction of 29 
with an excess amount of trimethylamine at an elevated 
temperature produces 30. 

Referring to Flowchart F, X is as described herein- 
above as Ci-C24alkyl and Y is a leaving group selected 
from the group consisting of chlorine, bromine, iodo, 
OSO2CH3, and OS0 2 -4-methylphenyl. 


Flowchart F 


X— Y 

32 


OH 


OH NaH, DMF 


31 


o 

II 

1. <Cl) 2 PO(CH 2 ) n -BR 

2. 0.5M NaOAc 


OH 


O 
I 

X 


3. HCI 

4. NCR) 3 


33 


O— X 


O 

^O— P-<CH2> n -N(R) 3 © 


1- B 2 H fe 
H 2 0 


34 


•O— X 



«— o-P-0-(CH 2 > n — N(R) 3 © 

o© 

35 

As indicated in the sequence of reactions outlined in 
Flowchart F, the alcohol 31 [Corey, E. J., et al„ Tett. 
Lett., 3775 (1975)] is reacted with X-Y 32 wherein X is 
Ci-C 2 4alkyl and Y is a leaving group selected from the 
group consisting of chlorine, bromine, iodo, OSO2CH2 


11 
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and OS02-4-methylphenyI in a solvent such as dimeth- 
ylformamide in the presence of a base such as sodi- 
umhydride to produce 33. Alcohol 33 is subjected to the 
same sequence of reactions described hereinabove in 
connection with Flowchart B for attachment of a phos- 
phocholine moiety to produce 34. When the olefinic 
moiety of 34 is reacted with an oxidant such as diborane 
wherein the intermediate borohydride is hydroolyzed 
with water, boronic acid 35 is produced. 


12 


presence of a base such as sodium carbonate in a solvent 
system such as ethyl alcohol-water produces 42. 


Flowchart G 


C0 2 CH 2 CH 3 
'C0 2 CH 2 CH 3 


L1AIH4 


(CH3CH2)iO 


36 



OH 


37 


OH 


NaH. DMF — THF 

X=Y 5*" 

32 



O 

O-X « 

1. {a) 2 PO-{CH2) fl — Br, Et 3 N 

2. 0.5M NaQAc 


38 


3. HCI 
OH 4 - N < R *> 


40< 




41 


I 



O— X 


o 

II 


HO. 


N 


40 


O— P— O— (CH2) fl — N(R) 3 © 

oe 


O— X 


O 

II 

O- f.— o— (CH2) n ~ N(R)3© 
O© 

o 3 . ch 2 ci 2t CH3OH 

2. P(OCH 3 )3 


O— X 
O 

II 

O-P-O— (CH2) n — N(R) 3 © 

oe 


NH 2 OH.HCl 

Na 2 C03. CH3CH2OH. H 2 0 


O— X 


O 
II 

O-P-O— (CH2) n — N(R)3© 

oe 



As indicated in the sequence of reactions outlined in 
Flowchart G, the malonate derivative 36 is reacted with 
a reductant such as lithium aluminum hydride in a sol- 
vent such as diethyl ether to produce the diol 37. When 

37 is reacted with X-Y 32 in the presence of a base such 
as sodium hydride in a solvent mixture such as dimeth- 
ylformamide (DMF)-tetrahydrofuran (THF), alcohol 

38 is produced. When 38 is subjected to the sequence of 
reactions which have been previously outlined herein- 
above in connection with Flowchart B for attachment 
of a phosphocholine group, 39 is produced. Reaction of 

39 with an oxidant such as m-chloroperoxybenzoic acid 
in an inert solvent such as dichloromethane produces 
epoxide 40; whereas reaction of 39 with an oxidant such 
as ozone in a solvent system such as methyl alcohol- 
dichloromethane and subsequent reduction of the inter- 
mediate ozonide, inherent to such as oxidant, with a 
reductant such as trimethylphosphite produces 41. Re- 
action of 41 with hydroxylamine hydrochloride in the 


Flowchart H 


X 

OH o 

vS rvrurS 

„ DMF. THF ^ rt 



13 

-continued 

Flowchart H 
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CH3 


NaN 3 


DMF, 80" C. 



14 


toluenesulfonylchloride in the presence of a base such 
as pyridine to produce 46. When 46 is reacted with 
sodium azide in a solvent such as dimethylformamide 
5 (DMF), the azide derivative 47 is formed. Reduction of 
the azide group of 47 with a reductant such as lithium 
aluminum hydride in a solvent such as diethylether 
produces the amine 48. Reaction of 48 with anhydride 
10 49 in the presence of a base such as dimethylaminopyri- 
dine in an inert solvent such as chloroform produces 50. 
Removal of the benzyl group via reduction using, for 
example, hydrogen and palladium on carbon in a soi- 
ls vent system such as cyclohexane-acetic acid, produces 
51. When 51 is subjected to the sequence of reactions 
described hereinabove in connection with Flowchart B 
for attachment of a phosphocholine moiety, 52 is pro- 
20 duced. 




t— O— X 


1 — OH 


51 


il 

O 


H 2 /Pd— C 
Cyclohexane 
acetic acid 


O 
II 

1. (C!) 2 PO— (CH 2 )„— Br, EtjN 

2. O.SM NaOAc 

1 3. HCI 

4. N(R) 3 



25 


30 


35 


40 


45 


„R' 


II ° 

^O- P-O— (CH 2 )„— NCRh® 
52 O© 


50 


55 


As indicated in the sequence of reactions in Flow- 
chart H, alcohol 43 is reacted with X-Y 32 in the pres- 
ence of a base such as sodium hydride and in a solvent 
system such as dimethylformamide (DMF)-tetrahy- 
drofuran (THF) to produce 44. Acetal 44 is converted 
to an alcohol via reaction with a reductant such as lith- 
ium aluminum hydride boron trifluoride etherate to 65 
produce 45. The hydroxyl group of 45 is functionalized 
to become a leaving group with an agent such as p- 


Flowchart I 


1 — O— X 



1. CH 2 — C0 2 H, 
J 

NaH, Toluene 
54 

2. CH 3 OH, H + 


OCH3 


1— O— X 
ho- CI 
*— OH 


o_ CH2 _ c02 „ ±__ 

4. N(R) 3 


O 
II 

1. (Cl) 2 PO— (CH 2 ) fl — Br, Et 3 N 

2. O.SM NaOAc 


55 


5. R — OH 
56 


-O— X 


O 
II 


'O— R' 


— O— CH 2 

O 
II 

l-O— P— O— (CH 2 )„— N(R) 3 © 
57 O© 

As indicated in the sequence of reactions in Flow- 
chart 1, alcohol 53 is reacted with acid 54 in the pres- 
ence of a base such as sodium hydride in an inert solvent 
such as toluene. This reaction mixture is then hydro- 
lyzed with an acidic methanol solution to produce 55. 
When 55 is subjected to the sequence of reactions previ- 
ously described hereinabove in connection with Flow- 
chart B for attachment of a phosphocholine moiety and 
this reaction mixture is treated with compound 56 
(R' — OH wherein R' is selected from the group consist- 
ing of Ci-C24.alkyl), the ester 57 is produced. 

Referring to Flowchart J, R', X and Y are as de- 
scribed hereinabove and M is selected from the group 
consisting of alkyl C1-C5. 
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o 

J-O-M 
VpO-M 

o 


NaH >^ L1AIH4 
THF ^ K 


Flowchart J 


.OH 


58 


59 


R' 


.Br 


60 



O— M 


O— M 


THF 


R* 



O— M 


O— M 


LiAlH4 


(CH3CH 2 )20 ^ R 



61 O 


OH 


OH 


62 


NaH, DMF It 
32 R 


O— X 


1 — OH 


63 


O 
II 

1. (CI) 2 PO(CH 2 > n — Br, Et 3 N 

2. 0.5M NaOAc 

3. HC1 

4. N(R) 3 


^- O I — OX 

n o— P— 0— 


(CH 2 )„— N(R) ? © 


64a 


oe 


mCPBA II 
R' 

(CH 3 ) 2 S 


r— O— X 

O 
II 

*-0-P-0--fCH2)„-N(R)3© 

oe 


R 


BH 3 


O 
II 


65 


4 


-0— X 
o 

l_ 0 _p_o— (CH 2 )„- N(R) 3 © 

^ e NaCNBH 3 \ NH4OAC 


HO 


-OX 


o 


\ 


NH 2 


I— OP— 0(CH 2 )„— N(R> 3 © 
O© 


CH 3 MgBr 


[— O— X 

O 
II 

L_ 0 — P— O— (CH 2 )„— N(R) 3 © 
O© 


65a 


66 
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-continued 


Flowchart J 


HO CH 3 


OX 


O 


OP— O— <CH 2 )„— N(R) 3 e 

oe 


As indicated in the sequence of reactions in Flow- duces 63. When alcohol 63 is subjected to the sequence 
chart J, malonate derivative 58 is reacted With a base of reactions previously described hereinabove in con- 
such as sodium hydride in an inert solvent such as tetra- nection with Flowchart B for transformation of a hy- 
hydrofuran (THF). This reaction mixture is then re- droxyl group to a phosphocholine, 64 is produced. Re- 
acted with a reductant such as lithium aluminum hy- 2Q action of 64 with an oxidant such as ozone wherein the 
dride to produce 59. The hydroxyl group of 59 is con- intermediate ozonide is reduced with dimethylsulfide 
verted to a leaving group such as bromide via reaction produces ketone 65 or by reaction with m-chloroper- 
with an agent such as phosphorous tribromide to pro- benzoic acid gives epoxide 64a. When 65 is subjected to 
duce 60. When 60 is reacted with a salt of 58 such as the reductive amination conditions such as ammonium ace- 
sodium salt 58a in a solvent such as tetrahydrofuran 2J tate sodium cyanoborohydride, the amine 66 is pro- 
(THF), 61 is produced. Reaction of 61 with a reductant duced. When 65 is treated with borane, alcohol 6Sa is 
such as lithium aluminum hydride in an inert solvent formed. Treatment of 65 with methylmagnesium bro- 
such as diethylether, produces diol 62. Deprotection of mide affords alcohol 656. 

62 with a base such as sodium hydride in a solvent such Referring to Flowchart K, R', X, Y and M are as 

as dimethylformamide with X-Y 32 being present, pro- described hereinabove. 


Flowchart K 



R— C=C— CH 2 — Br 


69 


O 



O 


70 



OH 


OH 


71 



72 
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Flowchart K 


O 
II 

1. (CI) 2 — PO— <CH 2 )„— Br. Et 3 N 

2. 0.5M NaOAc 

3. HCI 

4. N(R) 3 


j—O—X 

-> R-C=C— CH 2 — ( o 

\ 11 
>— O-P— o— <CH 2 )„-N(R) 3 © 


KMn0 4 



l— OY 


O 
II 

U_0— P— CXCH 2 )„— N(R) 3 ® 

oe 

73a 


73 


As indicated in the sequence of reactions outlined in 
Flowchart K, propargyl alcohol is reacted with a base 
such as lithium amide and then with R'-Y 67 to produce 
68. The hydroxy! moiety of 68 is transformed to a leav- 
ing group such as bromide via the action of a reagent 
such as phosphorous tribromide in an inert solvent such 
as diethylether to give 69. Reaction of the propargylic 
bromide derivative 69 with 58a in a solvent such as 
ethyl alcohol produces 70. Reduction of the carboxylate 
groups of 70 with a reductant such as lithium aluminum 


25 


hydride in an inert solvent such as diethylether pro- 
duces 71. When 71 is treated with a base such as sodium 
hydride in a solvent such as dimethylformamide (DMF) 
and then reacted with X-Y 32, compound 72 is pro- 
duced. Subjection of the alcohol 72 to the sequence of 
reactions previously described in connection with 
Flowchart B for transformation of an alcohol moiety to 
a phosphocholine moiety prduces 73. Reaction of 73 
with potassium permanganate affords dione 73c. 


JL 

"»H_DMF > 

OH OH 32 

31 


Flowchart L 
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I 

X 


CH 3 
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I 
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I 

T 
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1 I 

X CH 3 — Si— CH 3 


R' 


74 
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O— X 
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O— Si+ 

I 

CH 3 

76 


CH 3 n-Bu4NF 
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O— X 


OH 


O 
li 

1. (Cl) 2 — OP— <CH 2 ) n — Br, Et 3 N 

2. O.SM NaOAc 

3. HCI " 
4- N(R) 3 


R' 
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77 



O— X 
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Flowchart L 


i— O— X 


H 2 .Pd/C^ 
CH 3 OH > HO 



L-o-P— 0-(CH 2 ).-N(R)3© 

oe 


79 
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Flowchart M 
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As indicated in sequence of reactions outlined in 
Flowchart L, the diol 31 [Corey, E. J., et al, Tett. Lett., 
3775 (1975)} is reacted with a base such as sodium hy- 
dride in a solvent such as dimethylFormamide in the 
presence of X-Y 32 to produce 33. Protection of the 
hydroxy! group of 33 with a moiety such as t-butyl- 
dimethylsilyl is accomplished by reaction of 33 with 25 
t-butyldimethylsilylchloride in a solvent such as dichlo- 
romethane in the presence of a base such as imidazole to 
produce 74. Compound 74 is reacted with a nitrile oxide 
which can be generated, for example, from nitro com 
pound 75 and a dehydrating agent such as phenyl isocy 
anate to produce 76. Removal of the t-butyldimethylsi- 
lyl protecting group with a fluoride source such as 
tetra-n-butyl-ammonium fluoride in a solvent such as 
tetrahydrofuran (THF) produces 77. When 77 is sub- 
jected to the sequence of reactions previously described 35 
in connection with Flowchart B for attachment of a 
phosphocholine group, the phosphocholine derivative 
78 is formed. Reduction of the isoxazoline ring using a 
catalyst such as palladium on carbon under an atmo 
sphere of hydrogen in a solvent such as methanol pro 
duces 79. 


30 


40 


OH DMF ^ 


45 


59 

■ jT 3 ,o- 

2. Na 2 S 


SO2— NCO 


50 


80 



55 


60 


65 
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Flowchart M 


O , Et 3 N 



1 I 

t: 

\ 11 


NH 


81 


O-P-0-(CH 2 ) B -N(R) 3 © 

oe 

83 

As indicated in the sequence of reactions outlined in 
Flowchart M, the alcohol 59 is reacted with a base such 
as sodium hydride in a solvent such as dimethylformam- 
ide (DMF) in the presence of benzyl bromide to pro- 
duce 80. The olefinic moiety of 80 is transformed into a 
/3-lactam ring via reaction with chlorosulfonylisocya- 
nate and subsequent reduction of the intermediate with 
a reductant such as sodium sulfite to produce 81. Re- 
moval of the benzyl group of 81 under hydrogenolytic 
conditions using a catalyst such as palladium-on-carbon 
produces 82. Reaction of 82 with 2-chloro-2-oxo- 1,3,2- 
dioxaphospholane [Edmundson, R. N.; Chem. Ind. 
(London) 1962, 1828] in the presence of a base such as 
triethylamine produces a cyclic phosphate which is 
opened by reaction with trimethylamine to produce 83. 

The syntheses of the various starting materials cited 
hereinabove have been described previously and, in 
addition, require for their synthesis the use of synthetic 
methods and procedures widely known to those skilled 
in the art. Furthermore, descriptions of various applica- 
ble preparations have been described in U.S. Pat. Nos 
4,640,913, 4,697,031, 4,703,130, 4,699,990, 4,762,942^ 
4,883,816 and 4,894,367, copending application Serial 
No. 679,790 filed Dec. 10, 1984 and Tereshita, Z., et al., 
Life Sci., 32, 1975 (1983). The above patents, applica- 
tions and citations describe the preparations of both 
optically active and racemic materials, therefore, the 
compounds of this invention can be prepared both as 
racemates and as individual R and S enantiomers. 

The compounds of this invention were tested for 
pharmacological activity as described in the following 
tests. 
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IN VITRO PORCINE PANCREATIC 
PHOSPHOLIPASE (PLA2) ASSAY 

Phospholipase A2 activity was measured by a radio- 
chemical assay in which labeled synthetic phosphatidyl- 5 
choline substrate is converted by porcine pancreatic 
PLA2 to free radiolabeled arachidonate and lyso PC. 
Radiolabeled arachidonate is extracted from the reac- 
tion mixture and separated from unreacted substrate by 
column chromatography or TLC. Radioactivity (cpm) 10 
in samples is quantitated by liquid scintillation counting. 
Specific details are as follows: 

Labeled substrat e( 1 -stearyl-2- 3 H-arachidonylphos- 
phatidylcholine; Amersham, sp. act. 84 (uCi/mmole, 
0.025 to 0.2 uCi/assay tube and unlabeled substrates 15 
(Avanti), in sufficient quantity to give 20,000 cpm to 
50,000 cpm and 10 uM to 1,000 u-M final concentration- 
/assay tube are dried under a stream of nitrogen. The 
PLA2 and mPLA2 assays utilized a 2 nM substrate con- 
centration. The mHPLA2 and HPLA2 assays (vida in- 20 
fra) utilized a 10 fiM substrate concentration and the 
SmPLA2 assay utilized a substrate concentration rang- 
ing from 100 to 1000 u,m. The substrate is then redis- 
solved in 0.1M tris-HCl buffer, pH 9.0 containing 10 
mM CaCl2 and 10 raM Na taurocholate detergent. The 25 
mixture is sonicated in a Kontes Sonifier to yield a ho- 
mogeneous dispersion. The "mixed" micellar substrate 
is clear. An aliquot is reserved for a cpm count (total 
substrate). The total reaction volume is 500 u,L; silico- 
nized glassware or plasticware is used throughout. En- 
zyme (Sigma, sp. act. > 690 U/mg protein and prefera- 
bly 900 U/mg protein) is diluted 1:750 or 1 : 1000 in 0. 1M 
tris-HCl buffer, pH 9.0 (without Ca+ + and detergent). 
Enzyme dilution depends on substrate concentration 
and required enzyme concentration. 

The substrate in buffer is kept on ice until the reaction 
is started. The reaction is started by adding 10 u.L of 
diluted enzyme solution to 490 u,L of micellar substrate 
solution. Samples are incubated in a 37° C. water bath 
for 15 minutes with gentle mixing. The reaction is termi- 
nated by the addition of 100 uL of 1M fresh trichloro- 
acetic acid (TCA) solution and chilling the tubes on ice 
for 30 minutes. 

Samples (600 u.L) are extracted with 3 ml 
CHCb/MeOH (2:1) for thin layer chromatography or 45 
in hexane/ether (9:1) for column chromatography. The 
phases are separated by gentle centrifugation at 700 
rpmx5\ The organic phase is recovered. 


Twenty fiL of a 2 mg/ml internal standard solution of 
arachidonic acid (Sigma) is combined with 2-3 ml of the 
organic phase. The entire mixture is dried under nitro- 
gen and redissolved in 50 u-L of CHCl 3 /MeOH (2:1). A 
20 ^L sample is counted in 10 ml of Beckman Redi-solv 
HP and spotted on silica gel G plates. The solvent sys- 
tem used to develop the plate is CHCb/MeOH/13.5N 
NH3/H2O (70:30:4:1). Plates are developed in a glass 
chamber for 1-1 £ hours, air dried, and the spots visual- 
ized in an iodine vapor chamber. Standards of phos- 
phatidylcholine, lyso PC, and arachidonic acid (Sigma) 
are made as 2 mg/ml stocks in CHCl 3 /MeOH (2:1) and 
spotted on plates. Spots corresponding to arachidonate 
and phospholipid are scraped and counted in 10 ml 
Beckman Redi-Solv HP scintillation fluid. 

COLUMN CHROMATOGRAPHY 

Samples are extracted with hexane/ether and the 
upper organic phase recovered. An aliquot is applied to 
a Silicar CC4 (Malincrodt) column. Columns are pre- 
pared using 1 ml of a 1:1 slurry of silicar CC4 in hex- 
ane/ether in a Pasteur pipet (approx. 2 cm height). Col- 
umns are rinsed with 500 uL of hexane/ether before 
adding the sample (300-600 u,L) to the column. Col- 
umns are eluted with a total of 6 ml of hexane/ether. 
The 6 ml sample is counted in 10 ml of Beckman Redi- 
Solv HP scintillation fluid. 


30 


40 


THIN LAYER CHROMATOGRAPHY 

Labeled arachidonate extracted with CHCl3/MeOH 
is separated on silica gel G TLC plates (Analtech). 


DRUG INHIBITORS IN ENZYME ASSAYS 

or the phospholipase A2 assay, compounds are pre- 
pared as 1 mg/ml stock solutions in MeOH and diluted 
appropriately in PBS. Ten ul aliquots of the respective 
working stock solutions are either preincubated with 
phospholipase A2 enzyme in buffer in the absence of 
35 Ca+ + or detergent for a specific time (enzyme preincu- 
bation design) or are blown down under a N2 stream 
with the substrate prior to addition of buffer (mixed 
micellar design). Reactions are always begun by addi- 
tion of enzyme (preincubated with compound or diluent 
or fresh) to substrate dispersion in buffer. 
The assays are grouped as follows: 
PLA2 Assay: preincubation of drug + enzyme; sub- 
strate cone — 2 nM 
MPLA2 Assay: mixed micelle design of drug+ sub- 
strate connc=2 nM 
HPLA2 Assay: preincubation design; [s] = 10 p,m 
MHPLA2 Assay: mixed micelle design [s]= 10 fim 
SMPLA2 Assay: mixed micelle design; [s]= 100-100 
uM 

50 The results of these tests are displayed in the follow- 
ing five tables. 

TABLE I 


Compound 


MHPLA? 

Dose ft/ml % Inh. Avg. IC50 p/ml Avg. Subs. con. 


2.5,7-Trioxa-6-pnosphanonan-9- 
aminium, I-carboxy-3-[(hexadecyI- 
oxy)m«h yl]-6-h ydroxy-N,N, N-tri - 
methyl-, hydroxide, inner salt, 
6-oxide 

N-[3-(Hexadecyloxy>-2-hydroxy- 
methyl)propyl]actadecanamide 
4-[{Hexadecyloxy)methyl]-7- 
hydroxy-N,N,N-trimeihyl-l,l- 
diphenoxy-2,6,8-trioxa-l,7- 
diphosphadecan-10-aminiura, hy- 
droxide, inner salt, 1,7-dioxide 
3. 5-Di oxa-9-t hia-4-phosphapenta- 
cosan-t-aminium, 4-hydroxy-N,N,N- 
trimethyl-, hydroxide, inner salt, 


10 
25 


25 
25 

25 


6 
13 
46 


35 
33 

STIM 
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10 
10 


10 
10 

10 
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TABLE I-continued 


Compound 


MHPLA? 

Dose fx/ml % Infa. Avg. IC30 fi/ml Avg. Subs. con. 


4-oxide 

7-[fHexadecylthio)methyl]-4- 
hydroxy-N,N,N-trimethyl-3.5,9- 
trioxa -4-p h osphapen taco&an - 1 - 
aminium, hydroxide, inner salt, 
4-oxide 

?-[(Hexadec y lsul fon y l)me th y 3 ]-4- 
hydroxy-N,N,N-trirnethyI-3,5,9- 
trio xa-4-phosphapen Lacosan- 1 - 
•minium, hydroxide, inner salt, 
4-oxide 

4-Hydroxy-N,N,N-trimethyl-3, 5- 
dioxa-9-thia-4-phosphapentacosan- 
I -aminium, hydroxide, inner 
salt, 4,9-lrioxide 

4-Hydroxy-N,N,N-trimethyI-3,5- 
dioxa-9-thia-4-phosphapemaco&an- 
1-arainium, hydroxide, inner 
salt, 4,9-dioxide 

9-Ethoxy-7-[(hexadec yloxy )methyl]- 
N^.N-trimethyl-l-hydroxy-S^, 10- 
trioxa-4,9-diphosphadodecan-l- 
aminium. hydroxide, inner salt, 
4,9-dihydroxide 

4-Hydroxy-N,N,N-mmethyI-7-(2- 

propanylVS.S^-trioxa-^phospha- 

pentacosan- 1 -aminium, hydroxide, 

inner salt, 4-oxide 

4-H yd r oxy-7- r 2-h yd rox y imi no) 

ethy]]-N,N,N-trimethyl-3,5,9- 

trioxa-4-phosphapentacosan-l- 

aminium, hydroxide, inner 

salt, 4-oxide 

7-( Boron omethyl)-4- hydrox y- 
N,N.N-lrimethyI-3,5,9-trioxa- 
4-pb osphapenta cosa n- 1 -ami mam, 
hydroxide, inner salt, 4-oxide 
3,5,8,lO-Tetraoxa-4.9-diphospha- 
hexacosan-1 -aminium, 7-[(hexa- 
decyloxy)methyl]-4-hydroxy-9- 
methaxy-N,N,N-trimethyl-, hy- 
droxide, inner salt, 4,9-dioxide 
3,5, 8, 1 0-Tetraoxa-4,9-diphospha- 
hexacosan-1 -aminium, 7-[(hexa- 
decyloxy)methyl]-4-hydroxy-9- 
methoxy-N,N,N-trimethyI-, hy- 
droxide, inner salt, 4,9-dioxide 
3,5,8, 10-Tetraoxa-4,9-diphospha- 
hexacosan-1 -aminium, 7-[{hexa- 
decyloxy)metbyl]-4,9-dihydroxy- 
N,N,N-trimethyl-, hydroxide, 
4-(inner salt), 4,9-dioxide 
3,5,8, 10- Tetraoxa-4,9-diphospha- 
hexacosan-1 -aminium, 7-[(hexa- 
decy]oxy)methyl]-*.9-dihydroxy- 
N,N,N-trimethyl-, hydroxide, 
4-{inner salt), 4,9-dioxide, (7S) 
3,5,8, 1 0-Tetraoxa-4, 9-diphospha- 
hexacosan-1 -aminium, 7-f(hexa- 
decyloxy)methyl]-4-hydroxy-9- 
methoxy-N,N,N-trimethyl-, hy- 
droxide, inner salt, 4,9-dioxide. 
7(S)-, upper diastereomer 
3,5,8,1 0- T etraoxa-4, 9-diphospha- 
hexacasan-l-aminium, 7-[(hexa- 
decyloxy)methyl3-4-hydroxy-9- 
methoxy-N,N,N-trimethyl-, hy- 
droxide, inner salt, 4,9-dioxide, 
(7RK upper diastereomer 
3,5,8, 10-Tetraoxa-4,9-diphospha- 
hexacosan-l-aminium, 7-[(hexa- 
decyloxy)methyl]-4,9-dihydroxy- 
N,N,N-trirnethyl-, hydroxide, 4- 
(inner salt), 4,9-dioxide 
3,5,8, 1 0-T«raoxa-4,9-diphos- 
phahexacosan-1 -aminium, 7-[(hexa- 
decyloxy)methyJ]-4-hydroxy-9- 
methoxy-N.N.N-trimethyl-, hy- 
droxide, inner salt, 4,9-oxide, 


10 
20 
25 


25 


10 
20 
25 

25 


10 
10 

20 
25 


25 


10 
20 
25 


25 


10 
25 


10 
25 
25 
25 
25 
10 
25 
25 


10 
25 
25 


25 


25 


25 


25 


STIM 
STIM 
81 


19 


0 
19 
24 

16 


18 
18 
44 
45 
42 
34 
19 


0 
8 
28 


0 

STIM 


0 
0 
24 
100 
STIM 
STIM 
STIM 
STIM 


STIM 
STIM 
STIM 


62.0 


56.2 
163.0 


10 


62 


10 
10 
10 


10 


10 
10 
10 


10 
10 
10 


10 


10 


10 
10 
10 
10 
10 
10 
30 
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10 


10 


10 


10 


10 
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TABLE I-continued 

MHPLA 2 " ~~ *™~~ 

Conipound Dose ft/m) % Inh. Avg. ICgp n/ml Avg. Subs , con. 

<7S)-, lower diastereomer 


7-(2-Nbnadecynyl)-4-hydroxy- 

25 

16 



10 

N,N,N-trimethyl-3,5,9-trioxa- 






4-phasphapentacosan- 1 -aminium, 






hydroxide, inner salt, 4-oxide 






7-{2,3-Dioxononadecyl>-4-hydroxy- 

25 

0 



10 

N,N,N-trimethyl-3,5,9-trioxa-4- 






phosphapencacosan-1 -aminium, hy- 






droxide, inner salt, 4-oxide 






3, 5 , 8, 1 0-Te traoxa-4 ,9-di phos- 

25 

0 



10 

phapentadecan-1 -aminium. 4- 






hydroxy -9-methoxy-N,N,N-tri- 






inethyl-7-[(pentyloxy)-methyl]-, 






hydroxide, inner salt, 4,9-dioxide 






3,5,8, 10-Tetraoxa-4,9-diphos- 

25 

12 



10 

phapentadecan- 1 -aminium, 4,9- 






dihydroxy-N,N,N-trimethy]-7- 






[(pcntyloxy)methyl]-, hydroxide, 






4-(inner salt), 4,9-dioxide 






7-(2-Aminooctadecyl)-4-hydroxy- 

10 

93 


1.4 

10 

N,N,N-trimethyI-3,S,9-trioxa-4- 

10 

59 

70 

5.2 

4.3 10 

phosphapentacosan- 1-aminium, 

10 

59 


6.4 

10 

hydroxide, inner salt, 4-oxide 

20 

97 



10 


25 

78 



10 


25 

76 

77 


10 


25 

78 



10 

3,5,S.IO-Tetraoxa-4,9-diphospha- 

10 

ST1M 




peniadecan- 1-aminium, 7-[(hexa- 

25 

STIM 




decy)oxyhnethyl]-4,hydroxy- 

25 

STIM 




9-methoxy-N,N.N-trimethyl-, 






hydroxide, 4-(inner salt). 






4,9-dioxide, less polar isomer 






3,5,8. 1 0-Tetraoxa-4,9-diphospha- 

10 

0 




pentadecan- 1 -aminium, 7-[(hexa- 

25 

STIM 




decyloxy)m«hy]]-4,hydroxy- 

25 

STIM 




9-methoxy-N,N,N-trimethy]-, 






hydroxide, 4- (inner salt), 






4,9-dioxide, more polar isomer 


■ 




3,5,8,10-Tetraoxa-4,9-diphospha- 

10 

STIM 




pentadecan- 1-aminium, 7-((hexa- 

25 

STIM 




decyk>xy)methyI]-4,9-dihydroxy- 

25 

STIM 




N,N,N-trimethy]- F hydroxide, 






4-(inner salt), 4,9-dioxide, 






3 , 5,9 -Trioxa-4-phosph ape n tacosan - 

25 

11 




1-aminium. 7-(3,3-difluoro-2- 






methylenenonadecyI)-4-hydroxy- 






N,N,N-irimethy]-, hydroxide, 






inner sail, 4-oxide 






3,5,9-Trioxa-4-phosphapentacosan- 

10 

0 



10 

1-aminium, 7-(3,3-dif]uoro-2- 

20 

9 



10 

oxonon ad e cyl )-4-hy d ro « y - N ,N, N - 

25 

8 



10 

trimethyl-, hydroxide, inner 






salt, 4-oxide 






3,5,9-Trioxa-4-phosphapentacosan- 

25 

11 



10 

1-aminium, 7-(3,3-difluoro-2- 






hydroxynonadecyI)-4-hydroxy- 






N,N,N-trimethyl- F hydroxide, 






inner salt, 4-oxide 






(2R>2-CTl(2-Hexadecyl-4-oxo-2- 

10 

STIM 



10 

azetidinyl)methoxy]hydroxyphos- 

20 

0 



10 

phinyI]oxy]-N,N,N-trimethyI- 

25 

26 



10 

ethanaminium, hydroxide, 





inner salt 






3,5,9-Trioxa-4-phosphapentacosan- 

10 

35 


7.9. 

10 

1 -aminium, 7-[(bromoacetyl)oxy]- 

10 

24 

32 

26.6 

50 10 

4-hydroxy-N,N.N-trimethy]-, 

10 

35 


35.5 

10 

hydroxide, inner salt, 4-oxide 

10 

34 


130.0 

10 


25 

78 



10 


25 

29 



10 


25 

54 

50 


10 


25 

43 



10 


25 

52 



10 


25 

50 



10 


25 

44 



10 

7-[(Chloroacety 1 )oxy]-4-hydroxy- 

10 

27 



10 

N,N,N-trimethyl-3,5,9-trioxa-4- 

25 

3 



10 

phosphapentacosan- 1 -aminium, 

25 

35 

3 


10 

hydroxide, inner salt, 4-oxide 

25 

0 



10 

10-Bromo-7-[(hexadecyloxy)methyl]- 

10 

3 

8 


10 

4-faydroxy-N,N,N-trimethyl-9-oxo- 

10 

14 



10 


5,208,223 
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TABLE I-continued 

MHPLA 3 — 
Compound Dose p7ml % Inh. Avg. ICsq ^/ml Avg. Subs. con. 


3,5.S-trioxa-4-phosphahexacosan- 

25 

0 


10 

1-anuniurn, hydroxide, inner 


20 

10 

10 

salt, 4-oxide 


0 


10 



19 


10 


50 

37 

137 

10 

7-[(Hexadecylsulfiny])methyl]-4- 

10 

3 


10 

hydroxy-N,N,N-triimethyl-3,5,9- 

20 

22 


10 

trioxa-4-phosphapentacosan- 1 - 

25 

68 


10 


aminium, hydroxide, inner salt, 
4-oxide 


TABLE II 


SMPLA; 


Compound 

Dose fi /ml 

% Inh. 

Avg. 

IC50 u-/ml 

Avg. 

Subs. con. 

7-(2-Ajninooctadecyl)-4-hydroxy- 

25 

63 

61 

15.1 

20 

100 

N,N,N-trimethy!-3,5,9-trioxa-4- 

25 

59 


25.0 


100 

phosphapcnucosan-l-aminium, 







hydroxide, inner salt, 4-oxide 







3,5,8, 10-Tetraoxa-4,9-diphos- 

10 

STIM 




100 

phapentadecan- 1 -aminium, 

10 

7 




500 

7-[(hexadecyloxy)methyl]-4,9- 

10 

22 




1000 

dihy droxy -N, N,N-trimethyl-, 

25 

STIM 




100 

hydroxide, 4-(inner salt), 

25 

29 




500 

4,9-dioxide 

25 

3 




1000 


50 

STIM 




100 


50 

STIM 




500 


50 

STIM 




1000 

I0-Bromo-7-[(hexadeeyloxy)meihyl]- 

10 

8 




100 

4-hydroxy-N,N,N-trimethyl-9-oxo- 

10 

0 




500 

3,S,8-trioxa-4-phosphahexacosan- 

10 

5 




1000 

I-aminium, hydroxide, inner 

25 

I 




100 

salt, 4-oxide 

25 

0 




500 


25 

10 




1000 


50 

18 




100 


50 

8 




500 


50 

6 




1000 

TABLE III 


PLAi 





Compound 

Dose p./m? 

% Inh. 

Avg. 

IC50 jiVml 

Avg. 

Subs. con. 

2,S,7-Trioxa-6-phosphanonan-9- 

20 

44 




2 

aminium, I-caxboxy-3-[(hexa- 







decyloxy)methyl]-6-hydroxy- 







N,N,N-trimethyl-, hydroxide. 







inner sah. 6-oxide 







N-[3-{Hexadecyloxy)-2-hydroxy- 

20 

24 




2 

methyl)propyl]octadecanamide 

25 

93 




2 

4-[(HexadecyIaxy)methyl]-7- 

10 

75 


4.8 


2 

hydroxy-N,N,N-trimethyM,l- 

20 

85 





diphenoxy -2,6,8-trioxa- 1 ,7- 







diphosphadecan- 10-aminium, 







hydroxide, inner salt, 1,7-dioxide 







3,5-Dioxa-9-thia-4-phosphapenta- 

10 

54 


6.2 


2 

cosan-1 -aminium, 4-hydroxy- 

10 

39 




2 

N,N,N-trimethyl-, hydroxide, 

10 

43 

4.5 



2 

inner salt, 4-oxide 

10 

47 




2 


10 

44 




2 


20 

64 




2 

7-[(Hexadecylthio)methylJ-4- 

10 

60 

26 



2 

hydroxy-N,N,N-trimethyl- 3,5,9- 

10 

23 




2 

moxa-4-phosphapentacosan-l - 

10 

14 




2 

aminium, hydroxide, inner salt, 

10 

20 




2 

4-oxide 

10 

13 




2 


20 

61 


3.5 


2 

2-[[(2-Bromoethoxy)hydroxyphos- 

10 

42 

21 



2 

phinyljoxyjethyl hexadecyl 

10 

1 





phosphoric acid, methyl ester 







7-[(Hexadecylsulfonyl]ttnethyl]-4- 

10 

9 

57 

2.3 


2 

hydroxy-N,N,N-trimethy3-3,5,9- 

10 

86 




2 

trioxa-4-phosphapemacosan-l- 

10 

76 




2 

aminium. hydroxide, inner salt 

20 

82 




2 

4-oxide 







3, 9-Dihy drox y-N , N, N -trimet h y 1 - 

10 

4 

20 



2 

3,5,8 J 0- tet raoxa -A, 9-d iphosp ha ■ 

10 

37 




2 


31 

TABLE Ill-continued 


Compound Dose ^/ml % Inh, Avg- ICso n/ml Avg. Subs. con. 


hexacosan-1 -aminium, hydroxide, 
4~(inner salt) 4,9-dioxide 


4,9-Dihydroxy-N,N,N-trimethyl- 

10 

8 

40 


2 

3,5,8, 10-tetraoxa-4,9-diphos- 

10 

32 



2 

ph aoc Lacosan - 1 -ami ni um , hy- 






droxide, 4-{mner salt), 






4,9-dioxide 






4-Hydroxy-N,N,N-trraiethyl-3,5- 

10 

65 

69 

4.9 

2 

dioxa-9-thia-4-phosphapenta- 

10 

74 



2 

cosan- 1 -aminium, hydroxide, 

20 

88 



2 

inner salt, 4,9-trioxide 






4-Hydroxy-N,N,N-trimethyl-3,5- 

10 

59 

61 

6.2 

2 

dioxa-9-thia-4-phosphapentaco- 

10 

63 



2 

san-l-aminium, hydroxide, inner 

20 

82 



2 

salt, 4,9-dioxide 






9-Ethoxy-7-[(hexadecyloxy)methyI]- 

10 

71 

74 

5.0 

2 

N,N,N-triimcthyl-4-hydroxy- 

10 

77 



2 

3,5, 1 0-trioxa-4,9-diphosphado- 

20 

81 



2 

decan-1 -aminium, hydroxide, inner 






salt, 4,9-dihydroxide 






4-Hydroxy-N,N,N-trimethyI-7- 

10 

75 

80 

1.6 

2 

(2-propanyl)-3,5,9-trioxa-4- 

10 

85 



2 

p hospha pen tacosan - 1 - am in i u m , 

20 

91 



2 

hydroxide, inner salt, 4-oxide 






4-Hydroxy-N,N,N-triraelhyl-7- 

10 

71 

74 

2.4 

2 

<oxiranylmethyl)-3,5,9-trioxa- 

10 

77 



2 

4-phosphapeniacosan- 1 -aminium, 

20 

88 



2 

hydroxide, inner salt, 4-oxide 






4-Hydroxy-N.N,N-trimethyl-7- 

10 

47 

43 

13.2 

2 

(2-oxoethy3)-3,5,9-trioxa-4- 

10 

39 



2 

phosphapen tacosan- 1 -aminium, 

20 

62 



2 

hydroxide, inner salt, 4-oxide 






4-Hydroxy-7-[2-(hydroxyimino) 

10 

56 

53 

5.3 

2 

ethyl]-N,N,N-trimetbyl-3.5,9- 

10 

49 



2 

trioxa-4-phosphapentacosan- 1 - 

20 

81 



2 

aminium, hydroxide, inner salt, 






4-oxide 






7-(BoronomethyI)-4-hydroxy-N,N,N- 

10 

57 


5.6 

2 

trimethyl-3,5,9-trioxa -4-phosp h a- 

20 

77 



2 

penlacosan-l-aminium, hydroxide. 






inner salt, 4-oxide 






3,5,8, 10-Tetraoxa-4,9-diphospha- 

10 

61 

68 

6.0 

5.4 2 

hexacosan- 1 -aminium, 7-[(hexa- 

10 

70 


4.5 

2 

decyloxy)methyl]-4-hydroxy-9- 

10 

73 


5.8 

2 

methoxy-N,N,N-trimethyI-, 

20 

65 




hydroxide, inner salt, 4,9-dioxide 

25 

71 

77 




25 

83 





50 

73 

80 




50 

88 




3,5,8,I0-Tetraoxa-4,9-diphospha- 

10 

72 

30 

3.2 

3 2 

hexacosan-1 -aminium, 7-[(hexa- 

10 

78 


2.8 

2 

decyloxy)methy]]-4-hydroxy-9- 

25 

72 

75 


2 

methoxy-N,N,N-trimethyl-, hy- 

25 

85 



2 

droxide, inner salt, 4,9-dioxide 

50 

68 

77 


2 


50 

87 



2 

4-Hydroxy-N,N,N-trimethyI-7-(2- 

10 

59 

62 

3.8 

2 

methyleneoctadcyl)-3,5 r 9-trioxa- 

10 

65 



2 

4-phosphapentacosan- 1 -aminium, 

20 

52 



2 

hydroxide, inner salt, 4-oxide 






4-Hydroxy-N,N,N-trimethyl-7-{2- 

10 

59 

60 

5.8 

2 

oxooctadecyl)-3.5,9-trioxa-4- 

10 

61 



2 

phosphapentacosan- 1 -aminium. 

20 

62 



2 

hydroxide inner salt, 4-oxide 






7-{(2-Hexadecyloxiranyl)methylJ- 

10 

78 


1.8 

2 

4-hydroxy-N,N,N-trimethyl-3,5,9- 

20 

75 



2 

trioxa-4-phosphapentacosan-l- 






aminium, hydroxide, inner salt, 






4-oxide 






4-Hydroxy-7-(2-hydroxy-2-methyl- 

10 

65 

64 

5.9 

2 

octadecyI>N,N,N-trimethy!-3,5,9- 

10 

62 



2 

t rioxa-4-phosphapcn tacosan- 1- 

20 

66 



2 

aminium, hydroxide, inner salt, 






4-oxide 






4-Hydroxy-7-(2-hydroxyoctadecyl)- 

10 

80 


1.6 

2 

N,N,N-lrimethyl-3,5,9-trioxa-4- 

20 

80 



2 

p ho spha pen tacosan- 1 -am in iu m. 






hydroxide, inner salt, 4-oxide 






4-Hy droxy-7-(2-hydroxyoctadecyl )- 

10 

80 


1.7 

2 

N,N,N-trimethyl-3,5,9-trioxa-4- 

20 

80 



2 


phosphapentacosan-I-aminium. 


5,208,223 
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TABLE Ill-continued 


PL A 2 


Compound 

Dose ji/m] 

% Inh 

Avg. 

IO vi ii/ml Ave 


hydroxide, inner salt, 4-oxide 






isomer 






3,5,8,10-Tetraoxa-4,9-diphospha- 

10 

19 

22 


2 

hcsacosan-l-aminium, 7-[(hexa- 

10 

9 



2 

decyloxy)methylJ-4-hydroxy-9- 

10 

48 



2 

methoxy-N.N.N-trimethyl-, 

10 

14 



2 

hydroxide, inner salt, 4,9- 

20 

32 

34 

13.7 

2 

dioxide (7R>, lower diastereomer 

20 

14 



2 


20 

55 



2 

3,5,8, 1 0-Tetraoxa-4,9-diphospha- 

10 

14 

17 


2 

hexacosan-l-aminium, 7-[(hexa- 

10 

2 



*• 

decyloxy)methyl]-4,9-dihydraxy- 

10 

34 



2 

N,N,N-trimethyl-, hydroxide, 

20 

15 

16 


2 

4-(inner salt), 4,9-dioxide, (7S) 

20 

2 



2 


20 

32 



2 


25 

8 



2 

3,5,8, 1 0-Tetraoxa-4,9-diphospha- 

10 

70 

29 


2 

hexacosan-1 -aminium, 7-[(hexa- 

10 

17 



2 

decyloxy)methyl]-4-hydroxy-9- 

10 

0 



2 

methoxy-N,N,N-trimethyI-, 

20 

74 

26 


2 

hydroxide, inner salt. 4,9- 

20 

4 



2 

dioxide, 7(S}-, upper diastereo- 
mcr 

3,5,8,10-Tetraoxa-4,9-diphospha- 

20 

0 



2 

10 

79 

30 


2 

hexacosan-1 -aminium, 7-[(hexa- 

10 

12 



2 

decyloxy)methyl}-4-hydroxy-9- 

10 

0 



2 

methoxy-N,N,N-trimethyI-, 

20 

76 

28 


2 

hydroxide, inner salt, 4,9- 

20 

7 



2 

dioxide, (7R)-, upper 

20 

0 



2 

diastereomer 

25 

93 


2.0 

2 

3,5,8,10-Tetraoxa-4,9-diphospha- 

10 

71 

27 


2 

hcxacosan- 5 -aminium, 7-[(hexa- 

10 

0 



2 

decyloxy)methyl]-4,9-dihydroxy- 

10 

6 



2 

N,N,N-triroethyl-, hydroxide, 

20 

72 



2 

4-(inner salt), 4,9-dioxide 

20 

4 



2 


25 

9J 


2.5 

2 

3,5,8, 1 0-Tetraoxa-4,9-diphospha- 

10 

72 

25 


2 

hexacosan- 1 -aminium, 7-[(hexa- 

10 

3 



2 

decyloxy)methyl]-4-hydroxy-9- 

10 

0 



2 

methoxy-N,N,N-trimethyl-, 

20 

78 

39 

3.3 

2 

hydroxide, inner salt, 4,9-oxide 

20 

0 



2 

(7S>- r lower diastereomer 

25 

91 



2 

7-C2-NonadecynyI)-4-hydroxy- 

10 

57 


4.9 

2 

N,N,N-triroethyl-3,5,9-trioxa- 

20 

60 



2 

4-phosphapentacosan-l-aminium, 






hydroxide, inner salt, 4-oxide 






7-(2,3-Dioxononadecyl)-4-hydroxy- 

10 

61 


5.4 

2 

N,N,N-trirnethyl-3,5,9-trioxa-4- 

20 

61 



2 

phosphapentacosan- 1 -ammium, 






hydroxide, inner salt, 4-oxide 






3,5,8,10-Tetraoxa-4,9-diphospha- 

10 

5 



2 

pentadecan-l-aminium, 4-hydroxy- 

20 

11 



2 

9-methoxy-N.N,N-trimethyl-7- 






[(pentyloxy)-methyl}-, hydroxide. 






inner salt, 4,9-dioxide 






3,5,8. IO-Tetraoxa-4,9-djphospha- 

10 

20 



2 

pentadecan-1 -aminium, 4,9-di- 

20 

17 



2 

hydroxy-N,N,N-trimethyl-7- 






[(pentyloxy)methyl]-, hydroxide, 






4-( inner salt), 4,9-dioxide 






7-{2-Aminooctadecyl>-4-hydroxy- 

10 

95 


0.5 

2 

rv,N,N-lnmethyl-3,5,9-tnoxa-4- 

20 

95 



2 

phosphapentacosan-1 -aminium, 






hydroxide, inner salt, 4-oxide 






3,5,8, 1 0-Tetraoxa-4, 9-dtphospha- 

10 

76 


5.2 

2 

pentadecan-1 -aminium, 7-[(hexa- 

20 

83 



2 

decyloxy)methyl]-4-hydroxy-9- 






met nox y-is , IN , - tnmc t ny 






nyaroAiae, *r-\inncr sail/, 






4,9-dioxide, Jess polar isomer 






3,5,8, 10-Tetiaoxa-4,9-diphos- 

10 

82 


2.5 

2 

phapentadecan-1 -aminium, 7- 

20 

89 



2 

t(hexadecy5oxy)methyl]-4-hy- 






droxy-9-methoxy-N,N,N-trimethyl-, 






hydroxide, 4-(inner salt, 4,9- 






dioxide. more polar isomer 






3,5,8, 10- Tetraoxa-4,9-diphos- 

10 

21 



2 

pbapentadecan-1 -aminium, 7- 

20 

41 



2 

[(hexadecyloxy)methyl]-4.9- 






dihydroxy-N.N.N-trimethyl-, 







35 


5,208,223 


TABLE Ill-continued 


Compound 


PLAs 

Dose uVml % Inh. Avg. ICso M-/mI Avg. Subs. con. 


hydroxide, 4-<inner salt), 
4,9-dioxide 

3,5,9-Trioxa-4-phosphapenta- 
cosan-1 -aminium, 7-{3.3-di- 
fluoro-2-methylenenonadecyl)- 
4-hydroxy-N.N,N-trimethy]-, 
hydroxide, inner sail, 4-oxide 
3,5,9-Tnox a-4-p h osp hapen tac osan - 
1 -aminium, 7-(3,3-difluoro-2- 
oxononadecyl)-4-hydroxy-N,N,N- 
trimethyl-, hydroxide, inner 
salt, 4-oxide 

3,S,9-Trioxa-4-phosphapentacosan- 
1-aminium, 7-(3,3-difluoro-2-hy- 
droxynonadecyl)-4-hydroxy-N,N,N- 
trimethyt-, hydroxide, inner 
salt, 4-oxide 

7-{2-Aminobutyl)-4. 7 -dihydroxy- 
N,N,N-trimethyl-3,5,9-triaxa-4- 
phosphapentacosan- 1 -aminium, 
hydroxide, inner salt, 4-oxide 
<2R)-2-t[[(2-Hexadecy]-4-oxo-2- 
azetidinyl)methoxy]hydroxyphos- 
phiny]Joxy]-N,N,N-trimethyI- 
ethanaminium, hydroxide, inner 
salt 

7-[(Hexadecylsulfinyl)methyI]-4- 
hydroxy-N,N,N-trimethyl-3,5,9- 
trioxa-4-phosphapentacosan- 1 - 
aminium, hydroxide, inner 
salt, 4-oxide 


10 
20 


10 

20 


10 

20 


10 
20 


10 
20 


10 
10 
10 
20 


38 
38 


38 
41 


45 
49 


89 
94 


82 
79 


23 
88 
88 
93 


66 


1.3 


1.4 


1.4 


2 
2 


2 
1 


2 
2 


2 
2 


2 
2 
2 
2 


TABLE IV 

HPLA; 


Compound 

Dose ji/ml 

% Inh. 

Avg. IC50 fi/ml Avg. 

Subs, c 

3,5,8, 10-Tetraoxa-4,9-diphospha- 

10 

STIM 


10 

hexacosaji-1 -aminium, 7-[(hexa- 

10 

STIM 


10 

decyloxy)methyl]-4,9-dihydroxy- 

10 

0 


10 

N.N.N-mmethyJ-hydroxide, 

10 

3 


10 

4-(inner salt), 4,9-dioxide 

20 

STIM 


10 


20 

STIM 


10 


20 

0 


10 


20 

0 


10 


50 

STIM 


10 


50 

STIM 


10 


50 

0 


10 


50 

0 


10 

3,5,8,1 O-Tetraoxa-4 ,9-diphospha- 

10 

STIM 


10 

hexacosan-l-aminium. 7-[(hexa- 

10 

STIM 


10 

decyloxy)methylJ-4,9-dihydroxy- 

10 

0 


10 

N.N.N-trimethyl-hydroxide, 

10 

0 


10 

4-(inner salt), 4,9-dioxide 

20 

STIM 


10 


20 

STIM 


10 


20 

0 


10 


20 

0 


10 


50 

STIM 


10 


50 

STIM 


10 


50 

0 


10 


50 

STIM 


10 

3, 5 , 8, 1 0-Te trao xa-4 ,9-di phosph a- 

10 

1 

22 

10 

hexacosan-1 -aminium, 7- [(hex a - 

10 

20 


10 

decylox y)methyl]-4-hyd rox y-9- 

10 

36 


10 

methoxy-N,N,N-trimethyl-, 

10 

22 


10 

hydroxide, inner salt, 4,9- 

20 

18 

18 

10 

dioxide, 7(S)-, upper 

20 

0 


10 

diastereomer 

20 

12 


10 


20 

42 


10 


50 

28 

23 

10 


50 

34 


10 


50 

8 


10 


50 

23 


10 

3 , 5, 8, 1 0-Tetraoxa-4,9-d iphospha- 

10 

18 

17 

10 

hexacosan- 1 -aminium, 7-[{hexa- 

10 

0 


10 

decy I ox y )m ethy 1] -4-h yd rox y -9- 

10 

17 


10 

methoxy-N,N,N-trimethyl-, 

10 

34 


10 

hydroxide, inner salt, 4,9- 

20 

26 

21 

10 

dioxide, (7R)-, upper 

20 

0 


10 


5,208,223 
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TABLE IV-continued 


HPLA; 


Compound 

Dose ix/ml 

% Inh. 

Avg. IC50 u/ml Avg. 

Subs. con. 

i i Mild Cull ICI 

2D 

16 


in 

IU 



4.1 


in 

IU 


wi 



■ u 


ju 

ZJ 


in 

, IU 


<n 

Q 


I n 
IU 


■sn 

A A 
*Ht 


in 

^ < R IfVT^frarfcXJi-i Q-Hinhmnhs- 

J{JtO t I X CII*UA« — T> 7 J JJJ J Uj J_>1 la 

tn 

C 

J 

18 

in 

IU 

ncxzcos&n- 1 -juniniuin , / -\\ nc xa- 

tu 

J4 


10 

occyiLPAjr jnjci.nyij ,, -^ > 3f-tiir] yaroAj" 

in 

lu 

■i 

j 


in 

IU 


in 



in 

IU 

4-(inncr salt), 4,9 -dioxide 

■>n 

JO 

22 

JO 


ZU 

1 J 


10 


ZU 

JU 


10 


^n 
ZU 

4 / 


10 


<n 
5U 

in 

jy 

32 

10 


<n 

JU 

ji 


10 


3U 

9 


10 


50 

47 


10 

3«i>*o, iu- i cixaoxa-4 t y-*iipiiospiia* 

IU 

1 1 


10 

hcxacosaj) - 1 -ami niuni, 7-[(hc x a- 

1 n 

i 


10 

dccyloxy)mcthylj-^hydroxy«9* 

IU 

O 


IU 

metnoxy-r<l,lN,i>-tnrneinyi-, Hy- 

i n 
IU 

32 


10 

droxide, inner salt, 4,9-oxide, 

20 

14 

12 

10 

(7S)-, lower diastereorner 

20 

0 


10 


20 

2 


10 


20 

32 


10 


50 

24 

25 

10 


50 

15 


10 


50 

8 


10 


50 

52 


10 

7-[(HexadecyIsulfinyl)inethyl]-4- 

10 

27 

22 

10 

hydroxy-N,N,N-trimethyl-3,5,9- 

10 

17 


10 

trioxa-4-phosphapentacosan- 1 • 

20 

33 

33 

10 

aminium, hydroxide, inner salt, 

20 

34 


10 

♦-oxide 

50 

36 

42 

10 


50 

47 


10 


TABLE V 


Compound 


MPLA? 
Dose fi/ml % Inh. 


Avg. IC50 n/ml Avg. Subs. con. 


N-[3-(Hexadecyloxy)-2-hydroxy- 
methyi)propyl]octadecanamide 
4-{(Hexadecyloxy)methylJ-7- 
hydroxy-N.N.N-triimethy]- 1, 1- 
diphenoxy-2,6,8-trioxa-l ,7-di- 
phosphadecan-10-aminium, hy- 
droxide, inner salt, 1,7-dioxide 
3.5-Dioxa-9-thiR-4-phosphapent a - 
cosan-1 -aminium, 4-hydroxy-N,N,N- 
trimethyl-, hydroxide, inner 
salt, 4-oxide 

7-[{Hexadecylthio)methylJ-4- 
hydraxy-N,N,N-trimethyl-3,5,9- 
trioxa-4-phosphapcntacosan-l - 
aminium, hydroxide, inner salt, 
4-oxide 

7-[(Hexadecylsulfbnyl)methyl]- 
4-hydroxy-N,N,N-trimethyl- 
3 ,5,9-trioxa-4-ph osphapen ta- 
cosan-l-aminium, hydroxide, 
inner salt, 4-oxide 
4-Hydroxy-N,N,N-triinethyl-3,5- 
dioxa-9-thia-4-phosphapentaco- 
san-l-amiruum, hydroxide, 
inner salt, 4,9-trioxide 
4-Hydroxy-N,N.N-trifnethyl-3,5- 
dioxa-9-thia-4-phosphapentaco- 
san-l-aminium, hydroxide, inner 
salt, 4,9-dioxide 

9-Ethoxy-7-[(hexadecyloxy)methyl]- 
N,N,N-trimethyl-4-hydroxy-3,S,10- 
trioxa-4,9-diph osphadodecan- 1- 
aoiinium, hydroxide, inner salt, 
4,9-di hydroxide 

4-Hydroxy-N,N,N-trimethyl-7-(2- 
propanyl>-3,5,9-trjoxa-4-phos- 
phapeniacosan-l-aminium, hydrox- 


25 
25 
25 
25 


10 

20 
25 
25 
10 
20 
25 
25 

25 
25 


10 
20 


25 
25 


10 
20 
25 
25 

25 
25 


STIM 

93 
62 
97 


46 

83 
74 
86 
59 
69 
79 
STIM 

80 
64 


24 
62 


73 
68 


36 
60 
66 
90 

STIM 
85 


79 


80 


7.7 


5.6 


72 


19.1 


71 


16.8 


78 


2 
2 


2 
2 
2 
2 

2 
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TABLE V-continued 


Compound 


MFLA 2 

Dose ^i/ml % Inh. Avg- ICgp ft/m] Avg. 


Subs. con. 


ide, inner salt, 4-oxide 
4-Hydroxy-N,N,N-trimethy]-7- 
(oxirany 1m e th yl )- 3 5 ,9-t ri oxa-4- 
phosphapentacosan-1 -aminiuin, 
hydroxide, inner salt, 4-oxide 
4-Hydroxy-7-[2-(hydroxyimino) 
rthyI]-N,N,N-trimethyl-3,5,9- 
trioxa-4-phosphapentacosan-l- 
aminium, hydroxide, inner 
salt, 4-oxide 

7-{Boronomethyl)-4-hydroxy- 
N , N,N-t rimethy I- 3 ,5,9 »t rioxa- 
4-phosphapen tacosan- 1 - 
•minium, hydroxide, inner salt, 
4-oxide 

3,5,8, 1 Q-Tetraoxa-4, 9-diphos- 
phahexacosan-l-aminium, 7- 
[(hexadecyloxy)methyl]-4-hydroxy- 
9-methoxy-N,N,N-trimethyI-, 
hydroxide, inner salt, 4,9- 
dioxide 

3,5,8, 10-Tetraoxa-4,9-diphos- 
phahexacosan-1 -aminium, 
7-((hexadecyloxy)methy1]-4- 
hydroxy-9-methoxy-N,N.N- 
trimethyl-, hydroxide, inner 
salt, 4,9-dioxide 

3, 5,8, 1 0- Tet raoxa-4,9-d iphosp h a- 
hexacosan-1 -aminium, 7-[(hexa- 
decyloxy)methyl]-4,9«dihydroxy- 
N,N,N-trimethyl-, hydroxide, 
4-(inner salt), 4,9-dioxide 
3,5.8,1 0-Tetraoxa-4,9-d iphospha- 
hexacosan-l-aminiUTn, 7-[(hexa- 
decyloxy^ethylj^^-dihydroxy- 
N,N,N-trimethyl-, hydroxide, 
4-{inner salt), 4,9-dioxide, (7S) 
3,5.8, 1 0-Telraoxa-4,9-diphospha- 
hexacosan-1 -aminium, 7-[(hexa- 
decyIoxy)methyI]-4-hydroxy-9- 
methoxy-N.N.N-trimethy]-, hy- 
droxide, inner salt. 4,9* 
dioxide, 7(S)-, upper 
diastereomer 

3,5,8, 10-Tetraoxa-4,9-diphospha- 
hexacosan-l-aminium, 7-[(hexa- 
decyioxy)methyl]-4-hydroxy-9- 
methoxy-N.N.N-trimethyl-, 
hydroxide, inner salt, 4,9- 
dioxide, (7R>, upper diastereomer 
3, 5 ,8, 1 0-Tetraoxa-4,9-di phosph a- 
hexacosan-l-aminium, 7-[(hexa- 
decyIoxy)methyl]-4-hydroxy-9- 
methoxy-N.N.N-trimethyl-, 
hydroxide, inner salt, 4,9- 
dioxide (7R)-, lower 
diastereomer 

3 , 5 ,8, 1 0-Tetraoxa-4,9-diphospha- 

hcxacosa.n-1-ammium, 7-[(hexa- 

decy!oxy)methyl]-4-hydroxy-9- 

methoxy-N.N.N-trimethyl-, 

hydroxide, inner salt, 4,9- 

oxide, (7S>, lower diastereomer 

7 -(2-Nonad ecynyl H-hy d roxy-N,N,N- 

tri methy 1 - 3 , 5 ,9-trioxa-4- 

phosphapentacosan- 1 -aminium, 

hydroxide, inner salt, 4-oxide 

7-{2 t 3-DioxononadecyI)-4-hydroxy- 

N,N,N-trirnethyl-3,5,9-trioxa^*- 

phosphapcntacosan- 1 -aminiuin, 

hydroxide, inner salt, 4-oxide 

3,5,8, 10-Tetraoxa-4,9-diphospha- 

pentadecan-l-amintum, 4-hydroxy- 

9-methoxy-N t N,N-trimethyl-7- 

((pentyloxy)-methy]]-, hydroxide, 

inner sale. 4,9-dioxide 

3 , 5 , 8, 1 0-Tetraoxa-4, 9-di phospha- 

pentadecan-l-aminium, 4,9- 

dihydroxy-N,N,N-trimethyl-7- 

I(penty3oxy)-methylJ-, hydroxide, 


25 

25 


10 
20 
25 


25 
25 


25 
25 


25 
25 


25 
25 


25 
25 


25 
25 


25 
25 


25 
25 


25 
25 


25 
25 


25 
25 


25 
25 


25 
25 


STIM 
85 


19 

57 
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55 
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54 


28 
0 


22 
8 
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83 
91 


30 
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TABLE V-continued 


Compound 


MPLA; 
Dose }i/ml % Inh. 


Avg. ICsq u,/ml Avg. Subs. con. 


inner sale, 4,9-dioxide 
7-<2-Aminooctadecyl)-4-hydroxy- 
N,N,N-trimethyl-3,5,9-triaxa-4- 
phcrsphapentacosanam inium, 
hydroxide, inner salt, 4-oxide 


3,5,8, 10-Tetraoxa-4,9-diphospha- 
pentadecan-1 -aminium, 7-[(hexa- 
decy loxy)methyl]-4-hydroxy-9- 
methoxy-N.N.N-trimethyl-, hy- 
droxide, 4-<inner salt), 4,9- 
di oxide, less polar isomer 
3,5,8, I0-Tetraoxa-4,9-diphos- 
phapentadecan- 1 -aminium, 
7-[{hexadecyloxy)methyl]-4- 
hydroxy-9-methoxy-N,N,N- 
trimethyl-, hydroxide, 4-(inner 
salt), 4,9-dioxide, more 
polar isomer 

3.5,8, 10-Tetraoxa-4,9-dtphos- 
phapen tadecan- I -amin ium, 
7-[(hexadecyloxy)methyl]-4,9- 
dihydroxy-N,N,N-trimethyl-, 
hydroxide, 4-(inner salt), 
4,9-dioxide 

3,5,9-Trioxa-4-phosphapentacosan- 
1-aminium, 7-{3,3-difluoro-2- 
meihylenenonadecyl)-4-hydroxy- 
N,N,N-trimethyl- t hydroxide, 
inner salt, 4-oxide 
3,5,9-Trioxa-4-phosphapentacosan- 
1 -aminium, 7-(3,3-difluoro-2-oxo- 
nonadecyl)-4-hydroxy-N,N,N-tri- 
methyl-, hydroxide, inner salt, 
4-oxide 

3,5,9 -Trioxa-4-ph osph ape ntacosan - 
1 -aminium, 7-{3,3-difluoro-2- 
hy droxyn onadecyl )-4-h y d roxy - 
N,N,N-trimethyl-, hydroxide, 
inner salt, 4-oxide 
7<2-AminofautyI)-4 ( 7-dihydroxy- 
N.N.N-trimethyI-3.5,9-trioxa-4- 
phosphapentacosan-l-aminium, 
hydroxide, inner salt, 4-oxide 
(2R>2-[[«2-Hexadecyl-4-oxo-2- 
azetidinyl)methoxy]hydroxyphos- 
phinyI3oxy]-N,N,N-trimethyl-, 
hydroxide, inner salt, 4-oxide 
3, 5 ,9-Trioxa-4-phosphapen tacosan - 
1-amimum, 7-[(bromoacetyl)oxy]-4- 
hydroxy-N,N,N-trimethyl- ( hydrox- 
ide, inner salt, 4-oxide 
7-[(Chloroacetyl)oxy]-4-hydroxy- 
N,N,N-trimethy]-3,5,9-trioxa-4- 
phosphapentacosan- 1 -aminium, 
hydroxide, inner salt, 4-oxide 
10-Bromo-7-[(hexadecyloxy)methyI]- 
4-hy droxy-N,N,N -trimethy 1 -9-oxo- 
3,5,8-trioxa-4-pho$phahexacosan-l- 
aminium, hydroxide, inner salt, 
4-oxide 

7-C(Hexadecylsulfinyl)methyl]-4- 
hydroxy-N,N,N-trimethyl-3,5,9- 
triaxa-4-phosph a pen tacosan - 1 - 
aminium, hydroxide, inner salt 
4-oxide 


10 
10 
20 
20 
25 
25 
25 
25 


25 
25 


25 
25 


25 
25 


10 

20 
25 
25 

25 
25 


10 

20 


10 
20 


10 
20 


10 
20 


10 

20 


10 
20 
25 
25 


97 

34 

98 

72 

92 
STIM 

33 
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61 
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STIM 
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80 
STIM 


88 
89 
80 
STIM 

82 
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25 
61 
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52 
85 


46 

72 


82 
82 


71 
84 
98 
84 


65 
85 


19.2 


4.9 


9.7 


1.5 


2.9 


The active compounds of the present invention may 60 
be orally administered, for example, with an inert dilu- 
ent, or with an assimilable edible carrier, or they may be 
enclosed in hard or soft shell capsules, or they may be 
compressed into tablets, or they may be incorporated 
directly with the food of the diet. For oral therapeutic 65 
administration, these active compounds may be incor- 
porated with excipients and used in the form of tablets, 
capsules, elixirs, suspensions, syrups and the like. Such 


compositions and preparations should contain at least 
0.1% of active compound. The percentage of the com- 
pound in these compositions may, of course, be varied 
and may conveniently be between about 2% to about 
60% of the weight of the unit. The amound of active 
compound in such therapeutically useful compositions 
is such that a suitable dosage will be obtained. Preferred 
compositions according to this invention are prepared 
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so that an oral dosage unit contains between about 1 and 

250 mg of active compound. EXAMPLE 3 

The tablets, capsules and the like may also contain a 3-(Hexadecyloxy)-2-[(hexadecylthio)methyl]-l- 

binder such as gum tragacanth, acacia, corn starch or propanol 

gelatin; excipients such as dicalcium phosphate; a disin- 5 To a slurry of 1.04 g of lithium borohydride in 20 ml 
tegrating agent such as corn starch, potato starch, al- of tetrahydrofuranisadded29gof3-(hexadecyI-oxy>2- 
ginic acid; a lubricant such as magnesium stearate; and [(hexadecylthio)methyI]propanoic acid, ethyl ester, 
a sweetening agent such as sucrose, lactose or saccha- This mixture is refluxed overnight, poured into wateT 
rin. When the dosage unit form is a capsule, it may 10 and purified by chromatography on silica gel [hex- 
contain, in addition to materials of the above type, a ane:ethyl acetate (30:1)], to give 18.4 g of the desired 
liquid carrier such as a fatty oil. compound. 

Various other materials may be present as coatings or EXAMPLE 4 
to modify the physical form of the dosage unit. For 

instance, tablets may be coated with shellac, sugar or 15 2 - Bromoet hy 1 ;3-(hexadecyloxy)-2-f(hexadecylthio)me- 

both. A syrup or elixir may contain, in addition to active thyl]phosphonc acid, propyl ester 

ingredient, sucrose as a sweetening agent, methyl and To a stirred solution of 15.0 g of 3-(hexadecyloxy)-2- 

propylparabens as preservatives, a dye and flavoring K n exadecylthio)methyl]-l -propanol and 9.6 g of 2- 

such as cherry or orange flavor. bromoethyl phosphorochloridate in 100 ml of carbon 

These active compounds may also be administered 20 tetrachloride is added 5.7 ml of triethylamine. This 

parenterally. Solutions or suspensions of these active mixture is stirred for 3 hours, then filtered through 

compounds can be prepared in water sutably mixed <*iatomaceous earth and the solvents evaporated. The 

with a surfactant such as hydroxypropylcellulose. Dis- T ff^ M n dissolved in 25 ml of tetrahydrofuran, 100 ml 

persions can also be prepared in glycerol, liquid poly- „ Sfi^^ 0 ™ ^ ™ u mixtUr ? 

1a. i i t j _ ■ . *iT r ■ -i t t j 25 ls stirred overnight. Dilute aqueous hydrochloric acid 
ethylene glycols and mixtures thereof m o.ls. Under and brine are ^ thjs ^ ^ 

ordmary c ond.t,ons of storage and use, these prepara- ethy , acetate> to ^ V<J , g 3 of fte desired 

tions contain a preservative to prevent the growth of 48 e -50 a C ~ 

microorganisms. 

The pharmaceutical forms suitable for injectable use 30 EXAMPLE 5 

include sterile aqueous solutions or dispersions and 7-[(Hexadecylthio)methyl]-4-hydroxy-N,N,N-trimeth- 

sterile powders for the extemporaneous preparation of yl-3 trioxa-4-phosphapentacosan-l-aminium, hydroxide, 

sterile injectable solutions or dispersions. In all cases, inner salt, 4-oxide 

the form must be sterile and must be fluid to the extent A of 25 .76 g of 2-bromoethyl-3-(hex- 

that easy syringability exists. It must be stable under the 35 adecyloxy)-2-[(hexadecylthio)methyl]phosphoric acid 

conditions of manufacture and storage and must be prop y] es ter, 200 ml of acetonitrile, 150 ml of chloro- 

preserved against the contaminating action of microor- form and 173 ml of trimethylamine is heated at 60° C. 

ganisms such as bacterial and fungi. The carrier can be overnight. The solvent is evaporated, 150 ml of metha- 

a solvent or dispersion medium containing for example, ^ nol, 4.0 g of silver carbonate and 3.0 g of ion exchange 

water, ethanol, polyol (e.g. glycerol, propylene glycol resin are added and this mixture is stirred for 2 hours, 

and liquid polyethylene glycol), suitable mixtures filtered and the solvent evaporated. The residue is puri- 

thereof, and vegetable oils. fied by chromatography, to give 8.5 g of the desired 

The invention will be further described by the fol- compound as a white solid, 

lowing examples. 45 EXAMPLE 6 

EXAMPLE 1 3-(Hexadecylthio)propanoic acid, ethyl ester 

2-[(HexadecyloxyImethyl]-2-propenoic acid, ethyl ester A mixture of 17.7 ml of hexadecyl mercaptan, 3.0 g of 

To a mixture of 1.1 g of 1-hexadecanol and 400 mg of « n ^ and 2 ml of triethylamine is stirred over- 

2- [(acety]oxy)methyl]-2-propenoic acid, ethyl ester in 50 2?™? £ fa T™^™? th l, residue 

15 ml of dichloromethane is added 550 mg of dime- ^ ?h & 19 "" 8 ° f *** ****** com P°™ d » a 

, , . j. . . ^ e . , white solid, 
thylaxninopyndine. This mixture is stirred overnight, 

then the solvent is evaporated and the residue subjected EXAMPLE 7 

to preparative tic (25% ethyl acetate/petroleum ether), 55 3-(Hexadecylthio>l -propanol 

to give 324 mg of the desired compound. _ , 

To a slurry of 147.4 mg of lithium borohydride in ml 

EXAMPLE 2 of tetrahydrofuran is added 2.4 g of 3-(hexadecyIthio> 

3- (Hexadecyloxy)-2-[(hexadecylthio)methyl]propanoic P~F*?°k acid, ethyl ester. Thh mixture is refluxed 

acid, ethyl ester 60 *• *?™? _ mto water and extracted with ethyl 

J acetate, to give 2.1 g of the desired compound. 

To a solution of 20 g of 2-[(hexadecyloxy)methyl]-2- FX A MPT F K 

propenoic acid, ethyl ester and 10 ml of triethylamine in EXAMPLE 8 

60 ml of ethanol is added 53 ml of hexadecyl mercaptan. 2-Bromoethyl-3-(hexadecylthio)phosphoric acid. 

This mixture is stirred overnight, then the solvents re- $5 propyl ester 

moved and the residue purified by HPLC [hexanerethyl To a stirred solution of 2.0 g of 3-(hexadecylthio)-l- 

acetate (9:1)], to give 32.9 g of the desired compound as propanol and 2.7 g of 2-bromoethyI phosphorochlori- 
a white waxy solid. date in 25 ml of carbon tetrachloride is added 1.6 ml of 


45 
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triethylamine. This solution is stirred for 3 hours, fil- 
tered through diatomaceous earth and the solvent evap- 
orated. A 25 ml portion of tetrahydrofuran and 25 ml of 
aqueous 2.5M sodium acetate are added to the residue. 
This mixture is stirred overnight, dilute aqueous hydro- 5 
chloric acid and brine are added and the solution is 
extracted with ethyl acetate, to give 3.0 g of the desired 
compound, mp. 46 e -49° C. 


46 


EXAMPLE 9 


10 


20 


7-[<Hexadecylsulfonyl)methyl3-4-hydroxy-N,N,N- 
trimethyl-3, 5,9-trioxa-4-phosphapentacosan- 1 -aminium, 
hydroxide, inner salt, 4-oxide 

A solution of 200 mg of 7-[(hexadecylthio)methyl]-4- 
hydroxy-N,N,N-trimethyl-3,5,9-trioxa-4- phosphapen- 15 
tacosan - 1 -aminium, hydroxide, inner salt, 4-oxide in 
chloroform:methanol (1:1) is subjected to ozonolysis at 
— 12" C. at 96 volts and a flow rate of 0.5 ml per minute 
for 25 minutes, to give 204 mg of the desired compound. 

EXAMPLE 10 

7-[(Hexadecylsulfinyl)methyl]-4-hydroxy-N,N,N- 
trimethyl-3,5,9-trioxa-4-phosphapentacosan-l-aminium, 
hydroxide, inner salt, 4-oxide 

25 

To a solution of 1 .0 g of 7-[(hexadecylthio)methyl]-4- 
hydroxy-N,N,N-trimethyl-3,5,9-trioxa-4-phosphapen- 
tacosan-1 -aminium, hydroxide, inner salt, 4-oxide in 5 
ml of dichloromethane is added a solution of 323 mg of 
m-chloroperbenzoic acid in 3 ml of dichloromethane. 30 
This mixture is stirred overnight, then evaporated and 
the residue purified by chromatography, to give 1.05 g 
of the desired compound as a white waxy solid. 


35 


EXAMPLE 11 

4-Hydroxy-N,N,N-trimethyl-3,5-dioxa-9-thia-4-pbos- 
phapentacosan-1 -aminium, hydroxide, inner salt, 

4-oxide 

A mixture of 3.0 g of 2-bromoethyl-3-(hexadecylthi- 
o)phosphoric acid, propyl ester, 36 ml of acetonitrile, 33 40 
ml of chloroform and 20 g of trimethylamine is heated 
overnight at 60° C. and then evaporated. To the residue 
is added 35 ml of methanol, 1.0 g of silver carbonate and 
1.0 g of ion exchange resin. This mixture is stirred for 2 
hours, filtered and the solvent evaporated. The residue 45 
is purified by chromatography, to give 1.5 g of the 
desired compound as a white solid. 

EXAMPLE 12 

4-Hydroxy-N,N,N-trimethyl-3,5-dioxa-9-thia-4-phos- 50 
phapentacosan-1 -aminium, hydroxide, inner salt, 
4.9.9-trioxide 

To a solution of 400 mg of 4-hydroxy-N,N,N-trimeth- 
yl-3,5-dioxa-9-thia-4-phosphapenUcosan-l-aminium, 
hydroxide, inner salt, 4-oxide in 10 1 of dichlorometh 
ane containing two drops of methanol is added 174 mg 
of m-chloroperbenzoic acid in 3 ml of dichloromethane. 
The solution is stirred overnight, then evaporated and 
the residue subjected to chromatography, to give 414 ^ 
mg of the desired compound as a white wax. 

EXAMPLE 13 


55 


4-Hydroxy-N,N,N-trimethyl-3,5-dioxa-9-thia-4-phos- 
phapentacosan-l-aminium, hydroxide, inner salt, 
4.9-dioxide 

To a solution of 192.4 mg of 4-hydroxy-N,N,N- 
trimethyl-3,5-dioxa-9-thia-4-phosphapentacosan-l- 


65 


aminium, hydroxide, inner salt, 4-oxide in 5 ml of chlo- 
roform at —78° C. is added a solution of 68 mg of m- 
chloroperbenzoic acid in 5 ml of chloroform. This mix- 
ture is allowed to warm to room temperature then evap- 
orated. The residue is purified by chromatography, to 
give 173 mg of the desired compound as a white wax. 

EXAMPLE 14 

2-[(Hexadecyloxy)methyl]-3-(phenylmethoxy)-4-meth- 
ylbenzenesulfonate- 1 -propanol 

To a solution of 23 g of 3-[(hexadecyloxy)methyl]-4- 
(phenylmethoxy)-butanol and 25 ml of triethylamine in 
50 ml of dichloromethane at 0* C, is added 11.633 g of 
p-toluenesulfonyl chloride in 20 ml of dichloromethane. 
This solution is stirred overnight and then poured into 
water. The organic layer is separated, then evaporated 
and purified by chromatography, to give 31 g of the 
desired compound as a dark yellow oil. 

EXAMPLE 15 

[[(3-Hexadecyloxy)-2-(iodomethyl)propoxy 1 methyl]- 

benzene 

A mixture of 5.3g of 3-[(hexadecyloxy)methyI]-4- 
(phenylmethoxy)-4-toIuenesulfonyIoxybutane, 4.2 g of 
sodium iodide and 50 ml of acetone is stirred at reflux 
for 2 days, then poured into water and extracted with 
dichloromethane. The extract is washed with saturated 
aqueous sodium bisulfite, dried and evaporated. The 
residue is purified by chromatography, to give 3.5 g of 
the desired compound as a light yellow oil. 

EXAMPLE 16 

2-[(Hexadecyloxy)methyl]-3-(phenylmethoxy)propylJ- 
phosphonic acid, diethyl ester 

To 20 mg of washed sodium in 3 ml of toluene under 
nitrogen is added 0.118 ml of diethyl phosphite. This 
mixture is stirred for 2 hours, then heated to 80° C. for 
30 minutes, giving a clear solution. To this solution is 
added 200 mg of [[(3-hexadecyloxy)-2-(iodomethyl)- 
propoxy]methyl]benzene in 1 ml of toluene at 80° C. 
This mixture is heated at 80 s C. overnight, then the 
solvent is evaporated. Water and ether are added to the 
residue. The ether layer is separated, dried and evapo- 
rated. This residue is purified by chromatography, giv- 
ing 117 mg of the desired compound as a clear oil. 

EXAMPLE 17 

[3-(HexadecyIoxy)-2-(hydroxymethyl)propyl]phos- 
phonic acid, diethyl ester 

A 7.7 g portion of 2-[(hexadecyloxy)methyl]-3- 
(phenylmethoxy)propyl]phosphonic acid, diethyl ester 
is hydrogenated over 500 mg of 10% palladium-on-car- 
bon in 20 ml of methanol and 20 ml of acetic acid, to 
give 6.5 g of the desired compound. 

EXAMPLE 18 

2-Bromomethyl-3-<diethoxyphosphinyl).2-((hex- 
adeeyloxy) methyl]phosphoric acid, propyl ester 

To 5.0 g of [3-(hexadecyloxy>2-<hydroxymethyl) 
propyl]phosphonic acid, diethyl ester in 50 ml of carbon 
tetrachloride is added 5.0 g of 2-bromomethyl phos- 
phorodichloridate, followed by 3 ml of triethylamine. 
This mixture is stirred for 2.5 hours, then filtered 
through diatomaceous earth and the solvent evapo- 
rated. The residue is mixed with 50 ml of tetrahydrofu- 
ran and 50 ml of aqueous 0.5N sodium acetate and 
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stirred overnight. Dilute hydrochloric acid, brine and ride in tetrahydrofuran. After 2 hours the reaction is 

ethyl acetate are added. The organic layer is separated, poured into water, ether and brine. The organic layer is 

dried and evaporated to give 6.8 g of the desired com- separated, dried and evaporated, to give 300 mg of the 

pouna as a yellow oil. desired compound. 

EXAMPLE 19 5 EXAMPLE 24 

9-Ethoxy-7-[(hexadecylox» (5S).2-[[ K 3 : Ethyl. 5 .[(hexadecyloxy)methylH,5-dihy- 

hydroxy-3,5,10-trioxa^,9-diphosphadodecan-l- ^:?:^.^°>! ] ^ e ^ OXy}hydrox ^ h ^ hin y 1 3 ox y]- 
aminium. hydroxide, inner salt, 4,9-dihydroxide 10 N > N > N - t ™ethylethanaminium, hydroxide, inner salt 

A mixture of 6.8 g of 2-bromoethyl-3-(diethoxyphos- To a solution of 1.1 g of (S)-3-ethyl-4,5-dihydro-5- 

phinyl)-2-[(hexadecyloxy)methyl]phosphoric acid, pro- E(hexadecyloxy)methyl]-5-isoxazoIemethanol in 15 ml 

pyl ester, 30 ml of acetonitrile, 30 ml of chloroform and of dry carbon tetrachloride under argon is added 1.02 g 

5.0 g of trimethylamine is mixed in a glass bomb and °^ 2-bromoethyl phosphorochloridate and 5 ml of tri- 
heated overnight at 60" C. The solvent is evaporated, 15 ethylamine. This mixture is stirred for 2 hours, filtered 

100 ml of methanol and 1.0 of silver carbonate added through diatomaceous earth and the solvent evapo- 

and this mixture stirred at room temperature for 2 rated. To the residue is added 5 ml of tetrahydrofuran 

hours. The mixture is filtered through diatomaceous and 5 ml of 0.5N aqueous sodium acetate. This mixture 

earth and then evaporated, to give a white solid which is stirred overnight. Dilute hydrochloric acid and ethyl 
is purified by chromatography to yield 4.4 of the de- zu acetate are added, the organic layer separated washed 

sired compound as a white wax. with brinej dried ^ evaporated . ^ residue b placed 

EXAMPLE 20 m a bomb with 21 ml of acetonitrile, 21 ml of chloro- 

2.t(He,adecyloxy)methyl]-2. P ropen-l-ol ° f f^*"** **f* * 6 f C " 

*- r 25 for 5 hours. The solvents are evaporated. Methanol and 

To 18.5 g of washed sodium hydride in 500 ml of dry silver carbonate are added, the mixture stirred for 2 

dimethylformamide in a water bath is added dropwise, hours, filtered and evaporated to give after chroma- 

67.4 g of 2-butene-l 2-diol A solution of 235 g of hex- tography, 900 mg of the desired compound, 
adecylbromide in 100 ml of dimethylformamide is 

added dropwise. This mixture is stirred at room temper- 3 0 EXAMPLE 25 

rated and purified by chromatography, to give 30 g of 3,5,9.tnoxa-4-phospha P entacosan- -aminium, 

the desired compound. S hydroxide, inner salt, 4-oxide 

EXAMPLE 1\ 35 A "nature of 500 mg of <5S)-2-[[[[3-ethyl-5-[(hex- 

2 1 adecyloxy)methyl]-4,5-dihydro-5-isoxazoIyi3methoxy]- 

(1, l-DimethylethyI)[[2-[(hexadecyloxy)methyl]-2- hydroxyphosphinyl]oxy]-N,N,N-trimethyle- 

propenyl]oxy]dimethylsiIane thanaminium, hydroxide, inner salt, 50 mg of 10% pal- 
To a solution of 5.0 g of 2-[(hexadecyloxy)-methyl]-2- ladium-on-carbon and 15 ml of methanol is hydroge- 
propen-l-ol in 50 ml of dry N,N-dimethylformamide is 40 nated for 20 hours, then filtered and evaporated, to give 
added 6.05 g of tert-butyldimethylsilyl chloride fol- 500 m 8 of the desired compound as a clear oil. 
lowed by 8 g of imidazole. This mixture is stirred over- A 
night, then diluted with ether, washed with saturated EXAMPLE 26 
aqueous sodium bicarbonate, water and brine, dried and 2-[(Phenylmethoxy)methyl]-l -octadecene 

evaporated, to give 6.49 g of the desired compound. 45 _ 

H To 1.4 g of washed sodium hydride m 100 ml of dry 

EXAMPLE 22 N,N-dimethylformamide is added a solution of 10 g of 

5-[tKl.l-Dimethylethyl)dimethylsilyI]oxy]methyl]-3- 1-octadecenol in 100 ml of dimethylformamide fol- 

ethyl-5-[(hexadecyloxy)methyl]-4.5-dihydroisoxazole lowed by 5.8 g of benzyl bromide. This mixture is 

_ ,. c „ n i , , lxrr ^ rv , 50 stirred for 15 hours, then water added and the mixture 

To a solution of 2.0 g of (1 l-dimethylethy!)[E2-[(hex- ^tracUxi with ether. The ether extract is drWd^£o 

adecyloxy)methyl]-2-propen y l]oxy]dim 623 ratcd md purified b chromatogra X to^ve 9 0 T^f 

mg of propyl nitrite and 3 ml of tnethylamme in a water th „ A - r \ j p p y ' & g o1 

bath is slowly added a solution of 1 .07 g of phosphorous aesirea compound. 

oxychloride in 2 ml of chloroform. This solution is 55 EXAMPLE 27 

warmed to room temperature, stirred overnight, then ro\ a * * * <l. 

poured into water, dichloromethane and brine. The CK>4-Hexadecyl-4-[(phenylmethoxy)methyl]-2-azetidi- 

organic layer is separated, dried and evaporated. The none 

residue is subjected to flash chromatography, to give To a solution of 3.0 g of 2-[(phenyhnethoxy)methyn- 

1.0 g of the desired compound. w 1 -octadecene in 10 ml of benzene under argon is added 

EXAMPLE 23 105 ^ of c hJ° r °sulfonyl isocyanate. The mixture is 

/c\ -x m™i a < «4"Vi rt *ir^ a i ^ n * stirred overnight and then poured into a solution of 22 

(S)-3-Ethyl-4,5-dihydro-5-[(hexadecyloxy)methyl]-5- g of bisulfite, 100 ml of water 5 ml of 10% 

isoxazolemethanol sodium hydroxide and 1 00 ml of ether. This mixture is 

To a solution of 500 mg of 5-[[[(l,l-dimethylethyl)- 65 stirred for 2 hours, and the organic layer separated 

dimethylsilyl]oxy]methyI]-3-ethyl-5-[(hexadecyloxy)- dried and evaporated. The residue is purified by chro- 

methyl]-4,5-dihydroisoxazole in 10 ml of tetrahydrofu- matography, to give 1.1 g of the desired compound as a 

ran is added 2.13 ml of 1M tetrabutylammonium fluo- colorless oil. 
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EXAMPLE 28 t ^ on °^ ^ % °^ 2-nonadecynylpropanedioic acid, di- 

^ TY , - ethyl ester in ether. This mixture is refluxed for 4 hours 

(R)-4-Hexadecyl-4-(hydroxymethyl)-2-azetidinone thcn the reac tion is quenched with aqueous sodium 

A mixture of 400 mg of (R)-4-hexadecyl-4-[(phenyl- sulfate. After stirring for 2 days, the reaction is diluted 

methoxy)methyl]-2-azetidinone, 50 mg of 10% paliadi- 5 with ethyl acetate and filtered. The residue is treated 

um-on-carbon and 20 ml of methanohacetic acid (1 : 1) is with methanol, IN sodium hydroxide and tetrahydrofu- 

hydrogenated for 16 hours, then filtered and evapo- Tan ^ then evaporated. The residue is dissolved in 

r ^ Cd > £"5 reS ! d , UC ^Sf 11 ^ fl° x P* tT ° leum ether and washed with brine and purified by flash chro- 

ether/ethyl acetate, to give 300 mg of the desired com- , A *^ U f_ . ' . 

nnnnd « . whit, »im mn «2" r 10 matogxaphy, (4:6 ethyl acetate:petroleum ether), to give 

5.3 g of the desired product as white plates, mp. 55° C. 


pound as a white solid, mp. 82" C. 

EXAMPLE 29 


EXAMPLE 34 


(2R>2-[[[(2-Hexadecyl-4-oxo-2-azetidinyl)methoxy]hy- 

droxyphospnmyl]oxy]-N,N,N-trimethylethanaimnium, 2-[(Hexadecyloxy)methyl]-4-heneicosyn-l-oI 

hydroxide, inner salt 15 A mixture of 5.0 g of 2-(2-nonadecynyI)-l,3- 

To a mixture of 265 mg of (R)-4-hexadecyl-4-(hy- propanediol, 75 ml of N,N-dimethylformamide, 710 mg 

droxymethyl)-2-azetidinone and 86 mg of triethylamine of 60% sodium hydride and 5.4 ml of hexadecyl bro- 

in 4 ml of dry benzene at 0° C. under argon is added 121 mide is heated at 70' C. for 2 hours and then evapo- 

mg of 2-chloro-2-oxo-l,3,2-dioxaphospholine. The mix- 2Q rated. The residue is purified by flash chromatography 

ture is warmed to room temperature, stirred overnight, an ethyl aC etate:petroleum ether gradient to give 

filtered through diatomaceous earth and evaporated 5>8 of the desired co nd ^ white ^ 

The residue is dissolved in 15 ml of dry acetonitnle, 1 46°_47° q 
ml of trimethylamine is added and this mixture placed in 

a bomb and heated overnight at 65° C. The product is 2 j EXAMPLE 35 

purified by chromatography, to give 90 mg of the de- _ „ __ M . 

sired compound as a white solid. ~ 7-(2-Nonadecynyl)-4-hydroxy-N,N,N-trimethyl-3,5,9- 

trioxa-4-phosphapentacosan-l-aminium, hydroxide, 

EXAMPLE 30 inner ^ ^^de 

2-Nonadecyn-l-ol 3Q A mixture of 4>0 g Q f 2-[(hexadecyloxy)methyI]-4- 

A mixture of 56. 1 g of propargyl alcohol in 100 ml of heneicosyn-l-ol, 50 ml of carbon tetrachloride, 1.6 ml of 

tetrahydrofuran and 15.6 g of lithium in 1 liter of ammo- triethylamine and 1.38 ml of 2-bromoethyl phosphoro- 

nia containing a trace of ferric chloride is stirred for 1 chloridate is stirred for 4 hours at room temperature and 

hour. A 76.4 ml portion of hexadecyl bromide is added tne solvent evaporated. The residue is diluted with 100 

and the mixture refluxed for 8 hours then evaporated. 35 ml of tetrahydrofuran and 100 ml of 0.5M sodium ace- 

The residue is dissolved in ether and washed with 10% . . , „. • - . ^ , _ . 

hydrochloric acid, dried and purified by flash chroma- * te S ^ overnight, then evaporated. This rest- 

tography, to give 47.4 g of the desired compound as *f 18 lifted and extracted three times with ether, 

white platelets, mp. 60° C. The extracts are combined, evaporated and the residue 

40 added to a mixture of 50 ml of chloroform, 50 ml of 

EXAMPLE 31 acetonitrile and 25 g of trimethylamine. The mixture is 

I-Bromo-2-nonadecyne heated at 60° C. for 4.5 hours, then evaporated and 

A mixture of 18.8 g of 2-nonadecyn-l-ol, 110 ml of p " rified by flash chromatography (3:7 methyl alcohol: 

ether, 1.14 ml of pyridine and 5.7 ml of phosphorous chloroform with 5% water), to give 4.2 g of the desired 

tribromide in 25 ml of ether is heated at reflux for 2 45 compound as an amorphous solid, 

hours, then stirred at room temperature for 2 hours, EXAMPLE 36 

poured into water and washed with hydrochloric acid. " 

The solution is evaporated and filtered through silicon 7-(2,3-Dioxononadecyl)-4-hydroxy-N,N,N-trimethyl- 

dioxide with hexane, to give 16.9 g of the desired prod- 3,5,9- trioxa-4-phosphapentaOTsan-l-aminium, 

uct as a white solid, mp. 34 0 -35 0 C. 50 hydroxide, inner salt, 4-oxide 

EXAMPLE 32 A mixture of 500 mg of 7-(2-nonadec ynyl>4- hy- 

2-Nonadecyvylpropanedioic acid, diethyl ester droxy-N,N,N : trimethyl-3,5,9-trioxa-4-phosphapen- 

tacos-an-amuuum, hydroxide, inner salt, 4-oxide, 5 ml of 

A mixture of 16.5 g of l-bromo-2-nonadecyne in 50 „ dichloromethane and 0.25 ml of acetic acid is heated at 

mI ^ , C 'i"T f ,? d i ed i t0 3 i° *t° f ■ W Sn SOd f U '? reflux " A 100 m « P° rtion of tricaprylylmethyl ammo- 

and 1 1.4 ml of diethyl malonate in 1 00 ml of ethanol. nium cWoride fe added followfid * ^ * 

This mixture is stirred one hour and then evaporated. . - J * , 6 , 

The residue is washed with ether, twice with dilute P°^ slum P«mangamate. The reaction is heated at 

hydrochloric acid and brine. The residue is then puri- m reflux for 1 hour The crude reaction mixture is sub- 

fied by flash chromatography, (5% ethyl acetaterpe- 60 J«;ted to flash chromatography (3:7 methyl alcohol:- 

troleum ether), to give 12.1 g of the desired compound chloroform with 5% water) to give 135 mg of the de- 

as white needles, mp. 33°-34° C. sired compound as a yellow amorphous solid. 

EXAMPLE 33 EXAMPLE 37 

2-(2-Nonadecynyl)-l,3-propanediol 65 2-Methylene-l-octadecanol 

A mixture of 1.8 g of lithium aluminum hydride in 150 This compound is prepared by the process of Mar- 
mi of ether is prepared at 0" C. To this is added a solu- shall, Journal of Organic Chemistry, 32, 113 (1967). 
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EXAMPLE 38 


acid and extracted with ether. The extract is dried and 
evaporated. The residue is combined with 150 ml of 
2-(Bromomethyl)-l-octadecene acetonitrile, 1 50 ml of chloroform and 50 g of trimethyl- 
A mixture of 20 g of 2-methyIene-l-octadecanol, 150 r amine and refluxed for 4 hours. The solution is evapo- 
ml of ether and 12.6 ml of pyridine is cooled to — 15" C. 5 rated and the residue stirred with 200 ml each of metha- 
in an ice-methanol bath. A solution of 7.3 ml of phos- nol and tetrahydrofuran and 2.5 g of silver carbonate 
phorous tribromide in 50 ml of ether is added slowly for 90 minutes, then filtered and evaporated. The resi- 
over 1 hour, and the mixture is allowed to warm to due is purified by flash chromatography (30% methyl 
room temperature overnight. The mixture is recooled alcohohchloroform up to 5% water:30% methyl al- 
to 0° C, 1.9 ml of water added and then allowed to coholrchloroform), to give 10.1 g of the desired corn- 
warm to room temperature over 6 hours. The mixture is d n M hoos white ^ Xi± 
washed, filtered and evaporated, to give 19.2 g of the 

desired compound as a clear oil. EXAMPLE 43 

EXAMPLE 39 15 4-Hydroxy-N,N,N-trimethyl-7-(2-oxooctadecyl)-3,5,9- 

2-(Methyleneoctadecyl)propanedioic acid, diethyl ester trioxa^-phosphapentacosan ; l-aminium, hydroxide 

inner salt, 4 oxide 

A mixture of 3.7 g of 50% sodium hydride, 100 ml of 

tetrahydrofuran and 10.1 ml of diethylmalonate is A mixture of 5.0 g of 4-hydroxy-N,N,N-trimethyl-7- 

cooled with a water bath. A solution of 19.2 g of 2- 2 0 <2-methyIeneoctadecyl)-3,5,9-trioxa-4-phosphapentaco- 

(bromomethyl)-l-octadecene in 50 ml of tetrahydrofu- san-l-aminium, hydroxide, inner salt, 4-oxide, 200 ml of 

ran is added dropwise and this mixture stirred overnight chloroform and 22 ml of ethanol is subjected to ozonol- 

at room temperature. A 2.6 g portion of 50% sodium ysis at —40" C. until the solution turns blue. The reac- 

hydride is added and the mixture refluxed overnight, tion is flushed with oxygen, 1.6 ml of trimethyl phos- 

then diluted with ether and washed with dilute hydro- 25 phite added at 0° C. and then evaporated. The residue is 

chloric acid, water and brine. Flash chromatography purified by flash chromatography (30% methyl al- 

(5% ethyl acetate:hexane) gives 8.52 g of the desired cohohchloroform up to 5% water:30% methyl ai- 

compound as a clear oil. cohohchloroform), to give 4.0 g of the desired com- 

EXAMPLE 40 pound as an amorphous white solid. 

30 

2-(2-Methyleneoctadecyl)- 1 ,3-propanediol EXAMPLE 44 

A solution of 1 .03 g of lithium aluminum hydride in 7-(2-Aminooctadecyl)-4-hydroxy-N,N,N-trimethyl- 
50 ml of ether is cooled in a water bath. A mixture of 3,5,9-trioxa-4-phosphapentacosanaminium, hydroxide, 
6.78 g of 2-(methyleneoctadecyl)propanedioic acid, inner salt, 4-oxide 

diethyl ester in 50 ml of ether is added. This mixture is 35 . „ , . , ,., ^ 

stirred at reflux for 2 hours, then overnight at room A mixture of 200 mg of 4-hydroxy-N,N,N-tnmethyl- 

temperature and finally at reflux for 4 hours. The mix- 7-(2-methyleneoctadecyl)-3,5,9-tnoxa-4-phosphapen- 
ture is stirred with sodium sulfate decahydrate, then tacosan-l-aminium, hydroxide, inner salt, 4-oxide, 2 ml 
filtered and recrystallized from ethyl acetate/hexane, to of methanol, 1 ml of chloroform, 300 mg of ammonium 
give 4.87 g of the desired compound as white crystals, 40 acetate and 15 mg of sodium cyanoborohydride is 
mp. 64°-65° C. stirred for 36 hours and then evaporated and chromato- 

FYAMPI F 41 graphed (30% methyl alcohohchloroform up to 5% 

water:30% methyl alcohohchloroform, up to 5% am- 
2-[(Hexadecyloxy)methyl]-4-methylene-l-eicosanol monium hydroxide:30% methyl alcohohchloroform), 

A solution of 80 mg of 60% sodium hydride in 20 ml 45 to give 160 mg of the desired compound as a white 
of N,N-dimethylformamide is stirred at room tempera- amorphous solid, 
ture. A 680 mg portion of 2-(2-methyleneoctadecyl> pyampi p a* 

1,3-propanediol and 0.61 ml of hexadecylbromide are 

added and the mixture warmed very slowly to 60*- 70" 5Q 4-Hydroxy-7-(2-hydroxy-2-methyloctadecyI)-N,N,N- 
C. The mixture is evaporated, dissolved in ether, and is trimethyl-3,5,9-trioxa-4-phosphapentacosan-l-aminium, 
washed with water and brine then flash chromato- hydroxide, inner salt, 4-oxide 

graphed (5% ethyl acetateipetroleum ether), to give 550 . . _ VTXTVT . 

mg of the desired compound as colorless crystals, mp. , £ mixture f 4 !° "£5* 4-hydroxy-N N,N-tnmethyl- 
37 -38° C * • 7 "( 2 " oxooctadec y 1 )" 3 »5,9-tnoxa-4-phosphapentacosan- 

55 1-aminium, hydroxide, inner salt, 4-oxide, 10 ml of tetra- 
EXAMPLE 42 hydrofuran, 5 ml of toluene and 1.5 ml of hexamethyl 

4-Hydroxy-N,N,N-trimethyl-7-(2-methyleneoc- phosphoramide is stirred at 0° C. A 1 ml portion of 3M 

tadecyl)-3,5,9-trioxa-4-phosphaoentacosan-l-aminium, methyl magnesium bromide is added in portions, and 
hydroxide, inner salt, 4-oxide ^ the mixture is stirred at room temperature overnight. 

A mixture of 10.2 g of 2-[<hexadecyloxy)methyl]-4- ™ e ***** b ^fcooled to 0" C, 1 ml of methyl magne- 
methylene-l-eicosanol, 100 ml of carbon tetrachloride, Slum bromide, 0.6 ml of acetic acid in tetrahydrofuran 
4.0 ml of triethylamine and 6.41 g of 2-bromoethyl phos- and an excess of sodium bicarbonate is added sequen- 
phorodichloridate is stirred for 3 hours, then filtered ^ally and the mixture is evaporated. The residue is 
and evaporated. To the residue is added 200 ml of tetra- 65 purified by chromatography (3:7 methyl alcohol :- 
hydrofuran and 200 ml of0.5M aqueous sodium acetate. chloroform up to 5% water in 3:7 methyl alcohol:- 
This mixture is stirred for 2 hours, the tetrahydrofuran chloroform), to give 200 mg of the desired compound as 
evaporated and the residue acidified with hydrochloric an amorphous white solid. 
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7-[(2-Hexadecyloxiranyi)methyl]-4-hydroxy-N,N,N- 
trimethyl-3, 5,9-trioxa-4-phosphapentacosan- 1 -aminium, 

hydroxide, inner salt, 4-oxide 5 

A mixture of 290 mg of 3-chloroperoxybenzoic acid, 
1.3 g of sodium bicarbonate and 15 ml of chloroform is 
stirred rapidly at 0° C. A 730 mg portion of 4-hydroxy- 
N,N,N-trimethyl-7-(2-methyleneoctadecyl)-3,5,9-triox- 
a-4-phosphapentacosan- 1 -aminium, hydroxide, inner 10 
salt, 4-oxide is added and this mixture is stirred at room 
temperature for 5 hours, then at 0° C. overnight. A 75 
ml portion of methyl sulfide is added and the mixture 
flash chromatographed (3:7 methyl alcohol :chloroform 
up to 5% water in 3:7 methyl alcohohchloroform), to 15 
give 700 mg of the desired compound as an off-white 
amorphous solid. 


20 


EXAMPLE 47 

4-Hydroxy-7-(2-hydroxyoctadecyl)-N,N,N-trimethyl- 
3,5,9-trioxa-4-phosphapentacosan- 1 -aminium, 
hydroxide, inner salt, 4-oxide and isomer 

A mixture of 732 mg of 4-hydroxy-N,N,N-trimethyl- 
7-(2-oxooctadecyl)-3,5 > 9-trioxa-4-phosphapentacosan- 25 
1 -aminium, hydroxide, inner salt, 4-oxide and 10 ml of 
chloroform is stirred at 0" C. A 25 ml portion of dibo- 
rane in tetrahydrofuran is added, and the mixture stirred 
at room temperature then evaporated. The residue is 
flash chromatographed (3:7 methyl alcohol :chloroform 30 
up to 5% water in 3:7 methyl alcohol :chloroform), to 
give 210 mg and 350 mg of the respective isomeric 
forms as white amorphous solids. 


EXAMPLE 48 

[[3-Azido-2-[(hexadecyIoxy)methyl]propoxy]methyl]- 

benzene 


35 


A mixture of 16.3 g of 2-[(hexadecyloxy)methyl]-3- 
(phenylmethoxy)-4-methylbenzenesu1fonate- 1 - 
propanol, 9.22 g of sodium azide and 130 ml of N,N- 40 
dimethylformamide is stirred at 80° C. for 3.5 hours and 
then at room temperature overnight. The mixture is 
poured into water and extracted with ether. The ether 
layer is dried and the solvent removed. The residue is 
purified by chromatography, to give 8.9 g of the desired 45 
compound as an oil. 


EXAMPLE 49 

2-[(Hexadecyloxy)methyl]-3-(phenylmethoxy)- 1 ■ 
propanamine 


50 


To a solution of 0.87 g of lithium aluminum hydride 
in 80 ml of ether under argon is added, with stirring, 
over 30 minutes, a solution of 8.5 g of [[3- azido-2-[(hex- 
adecyloxy)methyl]propoxy3methyl]benzene in 80 ml of 55 
ether. This mixture is refluxed for 3 hours, then cooled 
to 0° C. and 8 ml of saturated aqueous sodium sulfate 
solution is added. The mixture is filtered and the filtrate 
evaporated, to give 8.0 g of the desired compound as an 
oil. 


EXAMPLE 50 


60 


N-[2-[(Hexadecy]oxy)methyl]-3-(phenylmethoxy) 
propyl}octadecanami de 

A mixture of 8.0 g of 2-[(hexadecyloxy)methyl]-3- 65 
(phenylmethoxy)-l -propanamine, 12.6 g of stearic an- 
hydride, 2.56 g of dimethylaminopyridine and 30 ml of 
chloroform is stirred overnight, and the solvent evapo- 


rated. Ether is added to the residue and this solution 
washed with dilute hydrochloric acid and saturated 
aqueous sodium bicarbonate. The solvent is removed 
and the residue purified by chromatography and then 
recrystallized from methanol, to give 1 1 .0 g of the de- 
sired compound as a white solid, mp. 56*-57 D C, 

EXAMPLE 51 

N-[3-(Hexadecyloxy)-2-hydroxymethyi)propyl]oc- 
tadecanamide 

A mixture of 10.5 g of N-[2-[(hexadecyIoxy)methyl]- 

3- (phenylmethoxy)propyl]octadecanamide, 1.5 g of 5% 
palladium-on-carbon, 250 ml of cyclohexane and 27 ml 
of glacial acetic acid is shaken in a Parr apparatus for 24 
hours and then filtered. The filtrate is evaporated and 
the residue recrystallized from methanol, to give 7.9 g 
of the desired product as a white solid, mp. 74V75* C. 

EXAMPLE 52 

7-[(Hexadecyloxy)methyl]-4-hydroxy-N,N,N-trimeth- 
yl- 10-oxo-3,5-dioxa-9-aza-4~phosphaheptacosan- 1 - 
aminium, hydroxide, inner salt, 4-oxide 

A mixture of 5.0 g of N-[3-(hexadecyloxy)-2-hydrox- 
ymethyl)propyl]octadecanamide, 1.31 g of 2-chloro- 
l,3,2-dioxaphospholane-2-oxide, 1.02 g of triethylamine 
and 200 ml of ether is stirred overnight, then diluted 
with more ether and ethyl acetate, washed with brine 
and dried. The solvent is removed and the residue 
heated at 65* C. with 50 ml of chloroform, 100 ml of 
acetonitrile and 60 ml of 33% trimethylamine in aceto- 
nitrile in a pressure bottle overnight. An additional 40 
ml of trimethylamine is added, the mixture is heated at 
70" C. for 30 minutes and then the solvent is removed. 
The residue is purified by chromatography, to give 2.3 
g of the desired compound. 

EXAMPLE 53 
2-[(Hexadecyloxy)methyl]-4-penten-l-ol 

To a suspension of 19.1 g of 50% sodium hydride 
under argon in 300 ml of N,N-dimethylformamide is 
added dropwise over a period of 1 hour, with stirring a 
solution of 37 g of 4-penten-l-ol, 2-methanol (prepared 
as described by B. K. Wasson, et. al. f J. Chem. Soc, 39, 
923 (1961)) in 200 ml of tetrahydrofuran. After stirring 
another 30 minutes, 126.34 g of hexadecyloxytosylate is 
added followed by 500 ml of tetrahydrofuran. This 
mixture is stirred for 2.5 hours, then heated to 80* C. for 
20 minutes and then at room temperature overnight. 
Water is added and the mixture extracted with ether. 
The ether extract is dried and then evaporated. The 
residue is distilled using a Kugelrohr. The fraction dis- 
tilling at 200*-210* C. 1 mm is collected, purified by 
chromatography and then redistilled, to give 11.35 g of 
the desired compound. 

EXAMPLE 54 

4- Hydroxy-N,N,N-trimethyl-7-(2-propanyI)-3,5,9-triox- 
a-4-phosphapentacosan-l -aminium, hydroxide, inner 

salt, 4-oxide 

A mixture of 10.3 g of 2-[(hexadecyloxy)methyl]-4- 
penten-l-ol, 9.14 g of 2-bromoethyl phosphorochlori- 
date, 3.83 g of triethylamine, and 225 ml of carbon 
tetrachloride is stirred for 10 minutes and then refriger- 
ated overnight. The mixture is stirred with 250 ml of 
tetrahydrofuran and 250 ml of 0.5M aqueous sodium 
acetate for 2 hours and most of the tetrahydrofuran is 
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removed. The residue is acidified with hydrochloric of triethylamine. The mixture is stirred overnight in a 

™ T?T^ ith Tb V Sa S' CXtraC - 7 d ™ * refrigerator, then filtered and the solvent removed. A 
ana evaporated. The residue is refluxed m a mixture of tnri _ , _ _ w ,. , 

150 ml of acetonitrile, 120 ml of chloroform and 50 g of l0 P ml P 0 * 10 " °[ °' 5M ^ ueous sodimn acetate 31111 100 

trimethylamine for 4 hours and then evaporated. The 5 ml of tetrahydrofuran are added and this mixture stirred 

residue is dissolved in 200 ml of methanol and stirred for 1 hour * The tetrahydrofuran is removed, the mixture 

with 20 g of ion exchange resin and 2 g of silver carbon- acidified with sulfuric acid and extracted with ether, 

ate for 1 hour then filtered and evaporated. The residue The ether extract is washed with brine, dried and evap- 

is purified by chromatography to give 10.2 g of the orated. The residue is stirred at reflux in 60 ml of aceto- 

desired compound as a colorless solid. io nitrile, 50 ml of chloroform and 20 g of trimethylamine 

EXAMPLE 55 for 4 hours, then evaporated. The residue is stirred in 

4-Hydroxy-N,N,N-trimethyl-7.(2-oxoethyl)-3,5,9-triox- 10C ? 1X11 of methano1 containing 10 g of ion exchange 
a-4-phosphapentacosan-l -aminium, hydroxide, inner rcsm 10 « of silver carbonate, then filtered and the 

salt, 4-oxide 15 solvent removed. This residue is purified by chromatog- 

A solution of 2.0 g of 4-hydroxy-N,N,N-trimethyl-7- ra ^ y ' to ** ve 2 4 6 of the desired compound as a white 

(2-propenyl)-3,5,9-trioxa-4-phosphapentacosan-l- solid. 

aminium, hydroxide, inner salt, 4-oxide in 35 ml of EXAMPLE 59 

methanol and 25 ml of dichloromethane is stirred at J * 

— 78* C. as ozone was bubbled through for 30 minutes. 20 7-(Boronomethyl)-4-hydroxy-N,N,N-trimethyl-3,5,9- 
The mixture is allowed to warm to —40° C, then re- trioxa-4-phosphapentacosan- 1 -aminium, hydroxide, 
cooled to —78° C. and 0.98 g of trimethylphosphite is inner salt, 4-oxide 
added. The mixture is allowed to warm to room temper- 
ature and the solvent removed. The residue is purified To a stirred solution of 46 ml of 0.98 molar borane in 
by chromatography, to give 1.0 g of the desired com- 25 tetrahydrofuran at 0° C. under argon is added over 20 
pound as a white powder. minutes, a solution of 2.4 q of 2-[[hydroxy[(2me- 

EXAMPLE 56 thylenenonadecyl)oxy]phosphinyl]oxy]-N,N,N-trime- 

a « a n rn su a - - v, t „„mvt^ ^ thylethaniminium, hydroxide, inner salt in 75 ml of dry 

4-Hydro^ dichloromethane. This mixture is stirred for 1.5 hours at 

yl-3,5,9-tnoxa-4-phosphaoentacosan-l -aminium, 30 no , . _ . 

hydroxide, inner salt, 4-oxide 0 C "' 1hen the excess tetrahydrofuran and borane are 

r _ ... . m« m , , „ removed. A 50 ml portion of tetrahydrofuran :water 

hj^^N.N.N^nmefliyM- a0sl) is added ^ the ndtvm removed . Methanol is 

(2-oxoethyl)-3,5,9-tnoxa-4-phosphapentacosan-l- ... . „ . . . _ . . , _ . ^" ,ailul 1! > 

aminium, hydroxide, inner salt, 4-oxide, 0.12 g of hy- * dded T evaporated. The residual oil ,s chromato- 

droxylamine hydrochloride, 0.055 g of sodium carbon- 33 8 ra P hed «w» the product triturated with ether, to give 

ate, 6 ml of ethanol and 3 ml of water is stirred for 40 0 72 g of the desired product as a white powder, 

minutes and then refrigerated overnight. Another 0. 12 g v . M15T ^ 

of hydroxylamine hydrochloride and 0.05 g of sodium tAAMat 50 

carbonate are added and the mixture stirred for 4 hours. 2-[(HexadecyIoxy]methy!]-3-(phenylmethoxy)propyl 

The mixture is diluted with ethanol, passed through a 40 phosphoric acid, diphenyl ester 
column of ion exchange resin and the solvent removed. 

The residue is dissolved in chloroform, filtered through To a so,ution of 1.0 g of 3-[(hexadecy]oxy)methyI]-4- 

diatomaceous earth and evaporated. The residue is trit- (phenylmethoxy)-butanol in a mixture of 10 ml of dry 

urated with ether and the solid collected, to give 0.45 g ^ acetonitrile and 10 ml of dry dichlormethane is added 

of the desired compound as a hydroscopic white pow- 45 831 mg of 5-chloro-l -methyl imidazole followed by 830 

der ' mg of diphenyl chlorophosphate. This mixture is stirred 

EXAMPLE 57 overnight under argon. An 830 mg portion of diphenyl 
4-Hydroxy-N,N,N-trimethyl-7-(oxiranylmethyl)-3,5,9- chlorophosphate is added and stirring continued. The 
trioxa-4-phosphapentacosan-l-aminium, hydroxide, 50 ™ removed and the residue purified by chroma- 
inner salt, 4-oxide tography, to give 1.27 g of the desired compound as a 

A mixture of 3.0 g of 4-hydroxy-N,N,N-trimethyl-7- colorless oil - 
<2-propenyl)-3,5,9-trioxa-4-phosphapentacosan-l- EXAMPLE 61 

aminium, hydroxide, inner salt, 4-oxide, 2.25 g of m- 55 

chloroperbenzoic acid and 30 ml of dichloromethane is 3-(Hexadecyloxy)-2-(hydroxymethyl)propyl 
stirred for 24 hours and then refrigerated for 18 hours. phosphoric acid, diphenyl ester 

The solvent is removed and the residue purified by * M u t *: n „ „r i n r rn. j , v , „ 

chromatography, then triturated with ether, to give 1.8 * °\ 1 ' 27 g , of 2^exadecyloxy)methyl]-3- 

g of the desired compound as a white powder. « (P h enylmethoxy)propyl phosphoric acid, diphenyl ester 

w in 50 ml of cyclohexane and 5 ml of glacial acetic acid 
EXAMPLE 58 is hydrogenated over 500 mg of 5% palladium-on-car- 

2-[[Hydroxy[(2-methylenenonadecyl)oxy]phosphinyl- oon in a Parr apparatus at an initial pressure of 25 psi for 
]oxy]-N,N,N-trimethylethaniminium, hydroxide, inner 18 hours. The mixture is filtered and washed with cy- 

sa ^ t 65 clon exane. The combined filtrate and wash is evapo- 

To a solution of 3.8 g of 2-[(hexadecyloxy)methyl]-2- rated to give an oil. This oil is evaporated twice from 
propen-l-ol in 100 ml of carbon tetrachloride is added toluene, to give 685 mg of the desired compound as an 
3.91 g of 2-bromoethyl phosphorochloridate and 1.64 g oil. 
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EXAMPLE 62 

4-[(Hexadecyloxy)methyl3-7-hydroxy-N,N,N-trimeth- 

y 1- 1 , 1 -diphenoxy-2 . 6. 8 
trioxa- 1 .7-diophosphadecan- 10-aminium, hydroxide, 5 
inner salt, 1,7-dioxide 

To a solution of 0.65 g of 3-(hexadecyloxy)-2-(hy- 
droxymethyl)propyl phosphoric acid, diphenyl ester in 
15 ml of carbon tetrachloride, stirred in an ice bath 10 
under argon is added 0.48 ml of triethylamine followed 
by the dropwise addition of 0.42 g of phosphoryl di- 
chloride in 2 ml of carbon tetrachloride. This mixture is 
stirred overnight at room temperature, then 10 ml of 
toluene is added and the mixture is filtered and washed 15 
with toluene. The filtrate and wash are combined and 
taken to dryness. The residue is stirred in 50 ml of tetra- 
hydrofuran and 50 ml of 0.5M aqueous sodium acetate 
for 2 hours, then the tetrahydrofuran is removed in 
vacuo. The aqueous residue is acidified with dilute hy- 20 
drochloric acid and extracted twice with ether. The 
ether extracts are combined, dried and evaporated to an 
oil. 

A mixture of this oil in 30 ml of chloroform and 60 ml 
of a solution of 50 g of trimethylamine in 100 ml of 25 
acetonitrile is stirred at reflux for 5 hours and then 
cooled overnight. The solvent is removed and the resid- 
ual oil stirred with 160 mg of silver carbonate and 30 ml 
of methanol for 2 hours, then filtered. The filtrate is 3Q 
evaporated and the residue purified by chromatogra- 
phy, to give 267 mg of the desired compound as a glass. 

EXAMPLE 63 

Hexadecyl methyl-2-(phenylmethoxy)phosphoric acid, 35 

ethyl ester 

To a solution of 28.4 1 of phosphorous oxychloride in 
200 ml of carbon tetrachloride is added dropwise a 
solution of 50 g of 1-hexadecanol in 125 ml of carbon 
tetrachloride. This mixture is stirred overnight, and the 40 
solvent removed. The residue is evaporated twice from 
toluene in vacuo to give the phosphonyl dichloride as a 
dark oil. 

A mixture of 156.75 g of dry ethylene glycol and 
64.37 g of 87.2% potassium hydroxide is warmed and 45 
stirred until a complete solution. The mixture is then 
stirred in a 90° C. oil bath and 130.51 g of benzyl chlo- 
ride is added dropwise over 2 hours. This mixture is 
then stirred at 130° C. for 2 hours, cooled and 500 ml of ^ 
water added. The oil is extracted twice with ether. The 
extracts are combined and evaporated. The residue is 
distilled, giving 83.2 g of ethylene glycol monobenzyl 
ether. 

To a solution of 34.4 g of phosphorodichloridic acid, 55 
hexadecyl ester in 150 ml of carbon tetrachloride, 
stirred in an ice bath, is added dropwise, at a fast rate, 27 
ml of triethylamine. A solution of 10 g of ethylene gly- 
col monobenzyl ether in 50 ml of carbon tetrachloride is 
added dropwise. After 5 minutes, the mixture is re- go 
moved from the ice bath and stirred for 2 hours. A 100 
ml portion of dry toluene is added and the mixture 
filtered and washed with toluene. The filtrate and wash 
are combined and evaporated. A 50 g portion of the 
residue is dissolved in 350 ml of methanol and treated 65 
with 29 ml of triethylamine for 1 hour, then evaporated. 
The residue is purified by chromatography, to give 16.2 
g of the desired compound as a pale yellow oil. 


EXAMPLE 64 

Hexadecyl 2-hydroxyethyl phosphoric acid, methyl 

ester 

A solution of 11.2 g of hexadecyl methyl 2-(phenyl- 
methoxy)phosphoric acid, ethyl ester in 50 ml of glacial 
acetic acid and 100 ml of methanol is hydrogenated 
over 1.0 g of 10% palladium-on-carbon in a Parr appa- 
ratus at an initial pressure of 30 psi for 5 hours. Hydro- 
genation is repeated overnight. The mixture is filtered, 
the filtrate evaporated and the residue evaporated twice 
from toluene, to give 7.1 g of the desired compound as 
a waxy solid. 

EXAMPLE 65 

2-[[(2-Bromoethoxy)hydroxyphosphinyl]oxy]ethyl 
hexadecyl phosphoric acid, methyl ester 

To a solution of 4.52 g of 2-bromoethyl phosphoro- 
chloridate in 190 ml of dry carbon tetrachloride, stirred 
in an ice bath under argon, is added dropwise, 2.7 ml of 
triethylamine and a solution of 7.1 g of hexadecyl-2- 
hydroxyethyl phosphoric acid, methyl ester in 30 ml of 
dry carbon tetrachloride. This mixture is stirred for 5 
minutes, then the ice bath is removed and stirring con- 
tinued at ambient temperature for 2 hours. A 100 ml 
portion of dry toluene is added and the mixture is fil- 
tered and washed with toluene. The combined filtrate 
and wash is evaporated. The residue is hydrolyzed in a 
mixture of 150 ml of tetrahydrofuran and 150 ml of 
0.5M aqueous sodium acetate with stirring for 2 hours. 
The tetrahydrofuran is removed and the aqueous phase 
acidified with dilute hydrochloric acid and extracted 
twice with ether. The extracts are combined, washed 
with saturated aqueous sodium chloride, dried, filtered 
and evaporated. The residue is purified by chromatog- 
raphy, to give 5.17 g of the desired compound. 

EXAMPLE 66 

3,9-Dihydroxy-N,N,N-trimethyl-3,5,8, 1 0-tetraoxa-4,9- 
diphosphahexacosan-l-aminium, hydroxide, 4~(inner 
salt) 4,9-dioxide 

To a solution of 5.0 g of 2-[[(2-bromoethoxy)hydrox- 
yphosphinyl]oxy]ethyl hexadecyl phosphoric acid, 
methyl ester in 100 ml of dry acetonitrile and 90 ml of 
dry chloroform is added 50 g of anhydrous trimethyl- 
amine. This solution is stirred at reflux for 4 hours, then 
the solvent is removed. The residue is stirred for 2 hours 
in 50 ml of methanol containing 1.215 g of silver carbon- 
ate, then filtered and washed with methanol. The com- 
bined filtrate and wash is taken to dryness. The residue 
is purified by chromatography (65:43:10 chloroform- 
:methyl alcohohwater), to give 2.6 g of the desired 
compound. 

EXAMPLE 67 

Methyl octadecyl 2-(phenylmethoxy)phosphoric acid, 

ethyl ester 

To a solution of 36.3 g of phosphoryl dichloride in 
130 ml of carbon tetrachloride, while stirring in an ice 
bath is added dropwise, at a fast rate, 25.7 ml of triethyl- 
amine. A solution of 10 g of phosphorodichloridic acid, 
octadecyl ester in 50 ml of carbon tetrachloride is added 
dropwise. This mixture is stirred for 5 minutes, then the 
ice bath is removed and stirring continued at room 
temperature for 2 hours. A 100 ml portion of toluene is 
added, the mixture filtered and washed with toluene. 
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The combined filtrates and wash are refrigerated then 
evaporated. The residue is dissolved in 350 ml of metha- 
nol, 28 ml of triethylamine added and this solution 
stirred under argon for 1 hour. The solvent is removed, 
the residue dissolved in ethyl acetate:hexane (1:1) and 
then evaporated to give an oil. The oil is purified by 
chromatography, to give 25.8 g of the desired com- 
pound as a waxy solid. 

EXAMPLE 68 

2-HydroxyethyI methyl phosphoric acid, octadecyl 

ester 

A solution of 10.0 g of methyl octadecyl 2-(phenyl- 
methoxy)phosphoric acid, ethyl ester in 100 ml of meth- 
anol and 50 ml of glacial acetic acid is hydrogenated 
over 1.0 g of 10% palladium-on-carbon at an initial 
pressure of 30 psi for 24 hours. The mixture is filtered 
and washed with methanol. The combined filtrate and 
wash is evaporated and then evaporated from toluene 
three times. The residue is purified by chromatography, 
to give 3.26 g of the desired compound. 

EXAMPLE 69 

4,9-Dihydroxy-N,N,N-trimethyl-3,5,8,10-tetraoxa-4,9- 
diphosphaoctacosan-l-aminium, hydroxide, 4-(inner 
salt), 4,9-dioxide 

To a solution of 2.0 g of 2-hydroxyethyl methyl phos- 
phoric acid, octadecyl ester in 75 ml of dry benzene, 
cooled in an ice bath under argon, is added with stirring 
0.68 ml of triethylamine followed by a solution of 0.697 
g of phosphoryl chloride in 5 ml of dry benzene. This 
mixture is stirred for 5 minutes, then the ice bath re- 
moved and stirring continued for 24 hours. The solvent 
is removed leaving a white amorphous solid. 

This solid is slurried in 50 ml of dry acetonitrile, 10 ml 
of 33% trimethylamine in acetonitrile is added and this 
solution is transferred to a pressure bottle, rinsing with 
5 ml of the trimethylamine solution. The bottle is sealed 
and the solution stirred at 65 * C. overnight. The mixture 
is cooled and the insoluble material decanted, evapo- 
rated and the two solids combined. This solid is purified 
by chromatography, to give 0.21 g of the desired com- 
pound. 

EXAMPLE 70 

Phosphorodichloridic acid, hexadecyl ester 

To a moisture protected solution of 28.4 ml of phos- 
phorous oxychloride in 200 ml of carbon tetrachloride 
is added dropwise with stirring a solution of 50 g of 
1-hexadecanol in 125 ml of carbon tetrachloride. After 
stirring at ambient temperature for 1 8 hours, the solvent 
is removed and the residue evaporated with toluene 
several times to give 71 g of the desired product as a 
vacuum dried water white oil. 

EXAMPLE 71 

Hexadecyl 2-(hexadecyloxy)- 1 -[[(4-methoxyphenyl) 
diphenylmethoxy]methyl]ethyl phosphoric acid, 
methyl ester 

To a solution of 7.5 g of l-[(4-methoxyphenoxy)di- 
phenylmethoxyJ-3-hexadecylbxy-2-propanol in 40 ml of 
dry carbon tetrachloride is added 1.0 g of dime- 
thylaminopyridine and 5.32 ml of triethylamine. A solu- 
tion of 6.4 g of phosphorodichloridic acid, hexadecyl 
ester in 10 ml of dry carbon tetrachloride is added drop- 
wise at a fast rate with water bath cooling. This mixture 
is stirred at room temperature overnight, then 4.57 g of 
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phosphorodichloridic acid, hexadecyl ester and 1.8 ml 
of triethylamine are added and stirring continued for 48 
hours. An 8.5 ml portion of triethylamine and 250 ml of 
methanol are added, the mixture is stirred for 2 hours 
and then diluted with 100 ml of sodium bicarbonate 
solution. This mixture is extracted three times with 
chloroform, the combined extracts dried and evapo- 
rated and the residue purified by chromatography, to 
give 6.44 g of the desired compound. 

EXAMPLE 72 

Hexadecyl 2-(hexadecyloxy> 1 -(hydroxy methyl)ethyl 
phosphoric acid, methyl ester 

A solution of 630 mg of hexadecyl 2-(hexadecyloxy)- 
l-[[(4-methoxyphenyl)diphenylmethoxy]methyl]ethyl 
phosphoric acid, methyl ester in 3 ml of methanol and 
1.5 ml of chloroform is heated to boiling. The mixture is 
removed from the heat and 300 mg of ion exchange 
resin added. This mixture is stirred for 1 hour and 40 
minutes,. then filtered, diluted with chloroform, washed 
with aqueous sodium bicarbonate, dried and the solvent 
removed. The residue is chromatographed, to give 110 
mg of the upper (less polar) isomer and 120 mg of the 
lower (more polar) isomer. 

EXAMPLE 73 

3,5,8, 10-Tetraoxa-4,9-diphosphahexacosan-l -aminium, 
7-[(hexadecyloxy)methyl]-4-hydroxy-9-methoxy- 
N,N,N-trimethyl- hydroxide, inner salt, 4,9-dioxide 

To a solution of 1.6 g of methyl hexadecyl 2-(hex- 
adecyloxy)-l-(hydroxymethyl)ethyl phosphoric acid in 
40 ml of carbon tetrachloride under an inert atmosphere 
is added 0.79 g of phosphonyl dichloride followed by 
0.5 ml of triethylamine. The mixture is stirred at ambi- 
ent temperature for 3 hours then stored in a refrigerator 
for 18 hours. After reaching ambient temperature, the 
mixture is filtered and the cake washed with toluene. 
The volatiles are removed and the residue dissolved in 
50 ml of tetrahydrofuran and 50 ml of 0.5M sodium 
acetate. After stirring at ambient temperature for 2 
hours, the volatiles are removed and the residue acidi- 
fied with dilute hydrochloric acid then extracted with 
ether. The organic layer is washed with brine and dried. 
The volatiles are removed to give 1.6 g of a wax which 
is dissolved in 45 ml of chloroform, 50 ml of acetonitrile 
and 25 g of trimethylamine. The mixture is stirred in an 
oil bath of 70° C. for 4 hours. The volatiles are removed 
and the residue dissolved in 20 ml of chloroform, 20 ml 
of methyl alcohol and 2 ml of water. While stirring, 0.35 
g of silver carbonate is rapidly added followed by con- 
tinued stirring at ambient temperature for 17 hours. The 
mixture is filtered through diatomaceous earth and the 
cake washed with 1:1 methyl alcohol rchloroform. The 
volatiles are removed and the residue chromatographed 
on silica gel with 30% methyl alcohohchloroform fol- 
lowed by 65:35:6 chloroform methyl alcohohwater. 
The volatiles are removed and the residue dissolved in 
ether, cooled and filtered to give 310 mg of the desired 
product as a white solid. 

EXAMPLE 74 

3,5,8, 10-Tetraoxa-4,9-diphosphahexacosan- 1 -aminium, 

7-[(hexadecyloxy)methyl]-4-hydroxy-9-methoxy- 
N,N,N-trimethyl-, hydroxide, inner salt, 4,9-dioxide 

To a solution of 1.22 g of methyl hexadecyl 2-(hex- 
adecyloxy)-l-(hydroxymethyl)ethyl phosphoric acid in 
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30 ml of carbon tetrachloride under an inert atmosphere 
is added 0.6 g of phosphonyl dichloride followed by 0.4 
ml of triethylamine. The mixture is stirred at ambient 
temperature for 5 hours then filtered through diatoma- 
ceous earth. The cake is washed with toluene and the 5 
combined filtrates evaporated to a syrup which is 
stirred at ambient temperature for 1.5 hours with 40 ml 
of tetrahydrofuran and 40 ml of 0.5M sodium acetate. 
The tetrahydrofuran is evaporated and the aqueous 
residue acidified with dilute hydrochloric acid followed \q 
by ether extraction. The organic layer is washed with 
brine, dried and the solvent removed to give 1.6 g of a 
wax. The wax is dissolved in 35 ml of chloroform, 40 ml 
of a solution of 50 g of trimethylamine in 100 ml of 
acetonitrile and heated in an oil bath of 70* C. for 4 15 
hours. The volatiles are removed and the residue stirred 
in a solution of 20 ml of chloroform, 20 ml of methyl 
alcohol and 2 ml of water containing 265 mg of silver 
carbonate at ambient temperature for 2 hours. The mix- 
ture is filtered through diatomaceous earth and the cake 2 o 
washed with 1:1 chloroform :m ethyl alcohol. The vola- 
tiles are removed and the residue columned on silica gel 
with 30% methyl alcohol-chloroform followed by 
65:35:6 chloroform :methyl alcohohwater to give 287 
mg of white wax after solvent evaporation and cooling 25 
the residue in ether. 

EXAMPLE 75 

3,5,8,1 0-Tetraoxa-4,9-diphosphahexacosan- 1 -aminium, 
7-[(hexadecyloxy)methyl]-4,9-dihydroxy-N,N,N- 3Q 
trimethyl-, hydroxide, 4-inner salt), 4,9-dioxide 

To a stirred solution of 2.38 g of phosphoric acid, 
hexadecyl 2-(hexadecyloxy)-l-(hydroxymethyl)ethyI 
methyl ester, in 60 ml of carbon tetrachloride is added 
1.17 g of phosphoryl dichloride and by 0.73 mJ of trieth- 35 
ylamine followed by stirring at ambient temperature for 
3 hours and allowing to stand in a refrigerator for 18 
hours. After reaching ambient temperature, the mixture 
is filtered and the cake washed with toluene. The filtrate 
is taken to dryness and the residue stirred at ambient 40 
temperature with a solution of 75 ml of tetrahydrofuran 
and 75 ml of 0.5M sodium acetate for 2 hours. The 
tetrahydrofuran is removed and the aqueous residue 
acidified with dilute hydrochloric acid and extracted 
with ether. The separated organic layer is washed with 45 
brine, dried and evaporated to a syrup which is stirred 
in a solution of 45 ml of chloroform and 50 ml of aceto- 
nitrile containing 25 g of trimethylamine at an oil bath 
temperature of 70° C. for 18 hours. The volatiles are 
removed and the residue stirred with 20 ml of chloro- 50 
form, 20 ml of methyl alcohol and 2.85 mg of silver 
carbonate at ambient temperature for 2 hours. The mix- 
ture is filtered through diatomaceous earth and the cake 
washed with 1:1 chloroform:methyl alcohol. The vola- 
tiles are removed and the residue columned on silica gel 55 
with 30% methyl alcohol-chloroform and 65:35:6 chlo- 
roformmethyl alcohol-water. Fractions containing 
product are combined and evaporated. The residue is 
dissolved in ether and cooled in a refrigerator to give 
560 mg of the desired product as a white solid. ^ 

EXAMPLE 76 

Phosphorodichloridic acid, pentyl ester 

To a tap water cooled solution of 79 g of phospho- 
rous oxychloride in 200 ml of carbon tetrachloride is 65 
added dropwise with stirring a solution of 50 g of 1-pen- 
tanol in 125 ml of carbon tetrachloride. The tempera- 
ture rises to 30° C. and stirring is continued for 18 hours. 
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The solvent is evaporated and the syrup evaporated 
with toluene several times. The residue is distilled from 
a Kugelrohr still to give 108.7 g of the desired product 
as a colorless oil, B.P. 85*-90" C./0.3 mm. 

EXAMPLE 77 

Phosphoric acid, 
2-(hexadecyloxy)-l-[[(4-methoxyphenyI)-diphenylme- 
thoxy]methyl]ethyl methyl pentyl ester 

To a stirred ice bath cooled solution of 15 g of 1 -[(4- 
methoxyphenoxy)diphenylmethoxy]-3-hexadecyloxy- 
2-propanol in 50 ml of carbon tetrachloride is added 2.1 
g of dimethylaminopyridine followed by the addition of 
8.2 ml of triethylamine. A solution of 7.31 g of phos- 
phorodichloridic acid, pentyl ester in 10 ml of carbon 
tetrachloride is added dropwise, the cooling bath re- 
moved and the reaction stirred at ambient temperature 
for 66 hours. A solution of 10 ml of triethylamine and 
500 ml of methyl alcohol is added followed by contin- 
ued stirring for 2 hours. The reaction is diluted with 
1500 ml of 5% sodium bicarbonate and extracted with 
chloroform. The organic layer is dried and the volatiles 
removed to give 21 g of an oil which is dry columned 
on silica gel with 1:4 ethyl acetate:hexanes. Product 
fractions are combined in chloroform and the solvent 
removed to give 10 g of the desired product as a yellow 
oil. 

EXAMPLE 78 

Phosphoric acid, 2-{hexadecyloxy)-l-(hydroxymethyI) 
ethyl methyl pentyl ester, more polar isomer 

Phosphoric acid, 2-(hexadecyloxy)-l-(hydroxymethyl) 
ethyl methyl pentyl ester, less polar isomer 

A solution of 10 g of phosphoric acid, 2-(hex- 
adecyloxy)- ] -[[(4-methoxyphenyl)-diphenylmethoxy]- 
methylethyl methyl pentyl ester in 100 ml of methyl 
alcohol and 50 ml of chloroform is brought to a boil, the 
heat removed and 5 g of Amberlite <g>-15 resin carefully 
added. The reaction is stirred at ambient temperature 
for 2 hours, filtered to remove the resin and the cake 
washed well with 2:1 methyl alcohol:chloroform. The 
solvent is removed to give 9.7 g of a thick syrup. The 
product is chromatographed using dry column silica gel 
with 1:1 ethyl acetate:hexanes. Product fractions are 
combined and the solvents evaporated to give 1.38 g of 
a less polar isomer oily product and 1.46 g of a more 
polar isomer oily product. 

EXAMPLE 79 

2-Bromoethyl Phosphorodichloridate 

To a stirred solution of 412.98 g of phosphorous oxy- 
chloride in 910 ml of carbon tetrachloride is added 224.4 
g of 2-bromoethanol with stirring over 30 minutes. The 
temperature increases to 34* C. and the reaction is 
stirred under a dry atmosphere for 18 hours. The sol- 
vent is removed to a syrup which is evaporated with 
toluene several times. The residue is distilled to afford 
161 g of the desired product as a colorless oil, B.P. 82* 
C./0.3 mm. 
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EXAMPLE 81 
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3,5,8,1 0-Tetraoxa-4,9-diphosphapentadecan- 1 -aminium, 

7-[(hexadecyloxy)methyrj-4-hydroxy-9-methoxy- 
N,N,N-trimethyl-, hydroxide, 4-(inner salt),4,9-dioxide, 5 
more polar isomer 

3, 5, 8, 1 0-Tetraoxa-4,9-diphosphapentadecan- 1 -aminium, 
7-t(hexadecyloxy)methyl]-4,9-dmydroxy-N,N,N- 
trimetbyl-, hydroxide, 4-(inner salt), 4,9-dioxide, less 

polar isomer 

To a stirred solution of 1.46 g of phosphoric acid, 
2-(hexadecyloxy)-l-(hydroxymethyl)ethyl methyl pen- 
tyl ester, lower diastereomer in 35 ml of carbon tetra- 
chloride, cooled in an ice bath under argon, is added 15 
dropwise a solution of 1.0 g of 2-bromoethyl phos- 
phorodichloridate in 1 ml of carbon tetrachloride fol- 
lowed by 0.7 ml of triethylamine. The bath is removed 
and the mixture stirred at ambient temperature for 1 
hour followed by storing in a refrigerator for 1 8 hours. 2u 
The mixture is brought to ambient temperature and 
filtered through diatomaceous earth. The cake is 
washed with toluene and the combined solvents evapo- 
rated. The residue is hydrolyzed by stirring for 2 hours 
at ambient temperature with 50 ml of tetrahydrofuran 25 
and 50 ml of 0.5M sodium acetate. The tetrahydrofuran 
is evaporated and the aqueous residue acidified with 
hydrochloric acid followed by ether extraction. The 
organic layer is washed with brine, dried and the sol- 
vent removed to give 1.8 g of a stiff oil which is dis- 30 
solved in 40 ml of chloroform and 40 ml of a solution of 
50 g of trimethylamine in acetonitrile then heated in an 
oil bath of 65° C. for 4 hours. The solvent is evaporated 
and the residue dissolved in 30 ml of methyl alcohol 
followed by stirring with 450 mg of silver carbonate at 35 
ambient temperature for 1.5 hours. The mixture is fil- 
tered and the filtrate evaporated to a residue which is 
chromatographed on silica gel and eluted with 30% 
methyl alcohol :chloroform, and then 65:35:6 chloro- 
form:methyl alcohol: water. The solvent is evaporated ^ 
to give 253 mg of the less polar isomer product as a 
glass. The column is further eluted with the same sol- 
vent system to give 275 mg of the more polar isomer 
product as a white solid. 
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3,5,8, 10-Tetraoxa-4,9-diphosphapentadecan- 1-aminium, 

7-[(hexadecyloxy)methyl]-4-hydroxy-9-methoxy- 
N,N,N-trimethyI-, hydroxide, 4-(inner salt), 4,9-dioxide, 
less polar isomer 

To a solution of 1.28 g of phosphoric acid, 2-(hex- 
adecyJoxy)-l-(hydroxymethy!)ethyl methyl pentyl es- 
ter, upper diastereomer in 35 ml of carbon tetrachloride, 
cooled in an ice bath under an inert atmosphere is added 
rapidly dropwise 0.9 g of 2-bromoethyl phosphorodi- 55 
chloridate followed by the rapid dropwise addition of 
0.6 ml of triethylamine. The bath is removed and the 
mixture stirred at ambient temperature for 1 hour then 
stored in the refrigerator for 18 hours. After reaching 
room temperature, the mixture is filtered through diato- 60 
maceous earth rinsing the cake with toluene. The sol- 
vents are removed and the residue stirred at room tem- 
perature with 50 ml of tetrahydrofuran and 50 ml of 
0.5M sodium acetate for 2 hours. The tetrahydrofuran is 
removed and the aqueous residue acidified with hydro- 65 
chloric acid and extracted with ether. The organic layer 
is washed with brine, dried and evaporated to give 1.9 g 
of a stiff oil, which is dissolved in 40 ml of chloroform 


and 40 ml of a solution containing 50 g of trimethyl- 
amine in 100 ml of acetonitrile. The mixture is heated in 
an oil bath of 65° C. for 4 hours. The solvent is removed 
and the residue stirred in 30 ml of methyl alcohol con- 
taining 400 mg of silver carbonate at ambient tempera- 
ture for 1.5 hours. The mixture is filtered through diato- 
maceous earth and the filtrate evaporated to give 2 g of 
a glass which is chromatographed on silica gel with 
30% methyl alcohohchloroform and 65:35:6 chloro- 
form:methyl alcohol: water. Fractions containing prod- 
uct are combined and the volatiles removed to give 300 
mg of the desired product as a dried glass. 

EXAMPLE 82 

7-[(Chloroacetyl)oxy]-4-hydroxy-N,N,N-trimethyl- 
3, 5,9-trioxa-4-phosphapentacosan- 1-aminium, 
hydroxide, inner salt, 4-oxide 

A mixture of 500 mg of 4-hydroxy-N,N,N-tri-methyl- 
3 , 5 ,9-trioxa-4-phosphapentacosan- 1 -aminium, hydrox- 
ide, inner salt, 86.2 mg of anhydrous sodium acetate and 
1.8 g of chloro acetic anhydride is stirred at reflux under 
argon in 25 ml of chloroform for 2 hours then stirred at 
room temperature for four days. An additional 500 mg 
of chloroacetic anhydride is added and the mixture 
stirred at reflux under argon for 5 hours. The solvent 
was removed in vacuo and the concentrate columned 
on silica gel with 30% methanol-chloroform. Further 
elution with 65:35:6 chloroform:methanol:water affords 
155 mg of the desired product as a glass following sol- 
vent removal and drying in vacuum. 

EXAMPLE 83 

10-Bromo-7-[(hexadecyloxy)methyI]-4-hydroxy- 
N,N,N-trimethyl-9-oxo-3,5,8-trioxa-4-phosphahexaco- 
san- 1-aminium, hydroxide, inner salt, 4-oxide 

A solution of 455 mg of 4-hydroxy-N,N,N-trimethyl- 
3,5,9-trioxa-4-phosphapentacosan- 1 -aminium, hydrox- 
ide, inner salt, 4-oxide and 472 mg of 2-bromostearic 
acid in 15 ml of dichloromethane is stirred at room 
temperature under argon while 402 mg of dicyclohexyl- 
carbodiimide is rapidly added followed by 23.8 mg of 
dimethylaminopyridine. Stirring is continued for 18 
hours. The mixture is filtered and the solvent removed 
in vacuo to give 1.1 g of a glass. The product is chro- 
matographed on silica gel using 30% methanol- 
chloroform. Further elution with 65:35:6 chloroform- 
:methanol:water affords 422 mg of a glass which is 
triturated with ether and cooled to afford 332 mg of the 
desired product as a white amorphorous solid. 

EXAMPLE 84 

3,5,9-Trioxa-4-phosphapentacosan 1-aminium, 
7-[(bromoacetyl)oxy]-4-hydroxy-N,N,N-trimethyl-, 
hydroxide, inner salt, 4-oxide 

A mixture of 500 mg of 3,5,9-trioxa-4-phosphapen- 
tacosari- 1-aminium, 4-hydroxy, N,N,N-trimethyl, hy- 
droxide, inner salt, 4-oxide, 86.2 mg of sodium acetate 
and 1.35 g of bromoacetic anhydride in 25 ml of chloro- 
form is stirred at an oil bath of 70* C. for 5 hours then 
allowed to cool overnight. The solvent is removed and 
the residue columned on silica gel with 30% methyl 
alcohohchloroform followed by 65:35:6 chloroform- 
tmethyl alcohol:water to give 198 mg of the desired 
product as a glass. 
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EXAMPLE 85 

4-[2-(Acetyloxy)-3-(octadecyloxy)propoxy]-N,N,N- 
trimethyl-l-butanaminium bromide 

A solution of 580 mg of 4-[2-hydroxy-3-(octadecylox- 
y)-propoxy]-N,N,N-trirnethyl-I -butanaminium bromide 
in 5 ml of acetic anhydride is stirred at reflux under inert 
gas for 15 minutes. Toluene is added and the solvents 
evaporated followed by several additional toluene 
evaporations. The residue is stirred with ether and 
stored at 0" C. for several days. The resulting solid is 
collected and dried to give 480 mg of the desired prod- 
uct. 

EXAMPLE 86 

3-(Pentyloxy)-l,2-propanediol 

To a mixture of 18.6 g of hexane washed sodium 
hydride in 400 ml of toluene under inert gas is added 
dropwise over 1 hour a solution of 60 g of solketal in 
100 ml of toluene. Stirring is continued for 30 minutes at 
ambient temperature and a solution of 57 g of l-bromo- 
pentane in 100 ml of toluene is added dropwise. The 
mixture is heated at reflux for 1.5 hours and then al- 
lowed to cool at ambient temperature for 18 hours. A 
500 ml volume of ice water is carefully added. The 
organic layer is separated, washed with saturated so- 
dium chloride and dried. The solvent is removed and 
the residual oil stirred at reflux with 900 ml of methyl 
alcohol and 100 ml of IN hydrochloric acid for 2 hours. 
The solvent is removed and the syrup dissolved in chlo- 
roform. The aqueous layer is removed and the organic 
layer dried and evaporated. The concentrate is vacuum 
distilled in a Kugelrohr apparatus to give 49.4 g (bp 
85°-86° C./0.15 mm) of the desired product as a color- 
less oil. 

EXAMPLE 87 

l[(4-methoxyphenoxy)diphenylmethoxy]-3-(pentylox- 

y)-2-propanol 

To an ice bath cooled solution of 48 g of 3-(pentylox- 
y)-l,2-propanediol in 150 ml of dry pyridine under inert 
gas is added at a rapid rate a warm solution of 127.92 g 
of p-methoxytrityl chloride in 165 ml of tetrahydrofu- 
ran. The mixture is stirred for an additional 20 minutes 
at ice bath temperature followed by 2 hours at ambient 
temperature and 18 hours in a refrigerator. The reaction 
mixture is filtered and the cake washed with ether. The 
combined filtrate and washings are evaporated to a 
residue which is dissolved in chloroform and washed 
with 10% sodium bicarbonate, water and dried to give 
a thick oil upon evaporation of the volatiles. The resi- 
due is purified by high pressure liquid chromatography 
on silica gel using 1 :9 ethyl acetate.-hexanes to give 96 
g of the desired product as an oil. 

EXAMPLE 88 
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Phosphoric Acid. 
l»(4-methoxyphenyl)diphenylmethoxy]methyl3-2-<pen- 

tyloxy)ethyl methyl pentyl ester ^ 

To a solution of 23.8 g of l-[(4-methoxyphenoxy)di- 
phenylmethoxy]-3-(pentyloxy)-2-propanol in 80 ml of 
dry carbon tetrachloride under inert gas is added 4.54 g 
of dimethylaminopyridine followed by 35.1 ml of trieth- 
ylamine. While cooling in an ice bath, a solution of 65 
31.44 g of phosphorodichloridic acid, pentyl ester in 45 
ml of carbon tetrachloride is added dropwise at a mod- 
erate rate. The water bath is removed and stirring con- 


tinued for 4 days. Added 16 ml of triethylamine and 790 
ml of methyl alcohol followed by stirring at ambient 
temperature for 2 hours. Diluted with 2350 ml of 5% 
sodium bicarbonate and extracted with chloroform. 
The extract is dried and evaporated to an oil which is 
purified on silica gel with 30:70 ethyl acetate:hexanes to 
give 15.1 g qf the desired product as a yellow thick oil. 

EXAMPLE 89 

Phosphoric acid, l-(hydroxymethyl)-2 (pentyloxy)ethyl 
methyl pentyl ester 

To a solution of 13.5 g of phosphoric acid, l-[[(4- 
methoxyphenyI)diphenylmethoxy]-methyl3-2-<pen- 
tyloxy)ethyl methyl pentyl ester in 68 ml of chloroform 
and 136 ml of methyl alcohol heated to boiling is slowly 
added 6.8 g of Amberlyst (R)-15 resin. The heat is re- 
moved and the mixture stirred at ambient temperature 
for 2 hours. The volatiles are removed and the residue 
dissolved in chloroform then washed with dilute so- 
dium bicarbonate, dried and evaporated to an oily resi- 
due which is purified on silica gel using 1:1 ethyl aceta- 
te:hexanes to give 6 g of the desired compound as a 
colorless oil. 

EXAMPLE 90 

Phosphoric acid, 
1 -[[[(2-bromoethoxy]hy droxy phosphinyl]oxy] 1 methyl]- 
2-(pentyloxy]ethyl methyl pentyl ester 

To a stirred solution of 6.0 g of phosphoric acid 1- 
(hydroxymethyl)-2-(pentyloxy)ethyl methyl pentyl 
ester in 140 ml of carbon tetrachloride while cooling in 
an ice bath under inert gas is added very rapidly a solu- 
tion of 5.8 g of 2-bromoethyl phosphorodichloridate in 
6 ml of carbon tetrachloride. The ice bath is removed 
and stirring continued for 3 hours at ambient tempera- 
ture. Added 100 ml of toluene, stirred for a short time 
and filtered. The cake is washed with additional toluene 
and the filtrates are evaporated to a residue which is 
stirred at ambient temperature for 1.5 hours with 125 ml 
of 0.5M sodium acetate and 125 ml of tetrahydrofuran. 
The tetrahydrofuran .is removed to an aqueous residue 
which is cooled and acidified with hydrochloric acid 
until a gum separates. The ether extracts are dried and 
evaporated to a residue which is evaporated with tolu- 
ene several times, then dried with a vacuum pump. The 
residue is purified on 100 g of magnesium silicate with 
chloroform followed by 10% methyl alcohol:- 
chloroform. Fractions containing the desired product 
are evaporated to give 5.6 g of the desired product as a 
stiff oil. 

EXAMPLE 91 

3,5,8, 10-Tetraoxa-4,9 diphosphapentade<^-l-aminium 1 
4-hydroxy-9-methoxy-N,N,N-trimethyl-7-[(pentyloxy) 
methyl]-, hydroxide, inner salt, 4,9-dioxide, more polar 

isomer 

3,5 ,8, 1 0-Tetraoxa-4,9-diphosphapentadecan- 1 -aminium, 
4,9^mydroxy-N,N,N-trimethyl-7-[(pentyloxy)methyl]- 
, hydroxide, 4-(inner salt), 4,9-dioxide, less polar isomer 

To 5.2 g of phosphoric acid, l-[[[(2-bromoethoxy)hy- 
droxyphosphinyl]oxy]methyl]-2-(pentyloxy)ethyl 
methyl pentyl ester in 115 ml of dry chloroform is 
added 130 ml of dry acetonitrile and 50 ml of anhydrous 
trimethylaraine. The solution is heated at 62* C. for 4 
hours and the solvents removed. The residue is dis- 
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solved in 70 ml of methyl alcohol and stirred with 1.4- g 
of silver carbonate at ambient temperature for 2 hours. 
The reaction mixture is filtered through diatomaceous 
earth followed by washing with methyl alcohol. The 
combined filtrates are evaporated to a glass which is 5 
purified by chromatography on silica gel eluting with 
30% methyl alcohol.chloroform then chloroform- 
zmethyl alcohol: water, 65:35:6 to give 395 mg of the less 
polar isomer product as a glass. Further elution of the 
column gives 2.7 g of the second more polar isomer io 
product as a glass. 

EXAMPLE 92 

(R)-4-3(HexadecyIoxy)methyl]-2,2-dimethy]- 1 ,3-dioxo- 

lane 15 

To a mixture of 3.2 g of hexanes washed sodium 
hydride in 67 ml of dry toluene while stirring under 
inert gas is added dropwise over 1 hour a solution of 
10.52 g of L-2,3-0-isopropyIidene-sn-glycerol in 17 ml 
of dry toluene. Following 15 minutes of stirring, a solu- 20 
tion of 24.1 g of hexadecylbromide in 17 ml of toluene 
is added dropwise over 20 minutes. The mixture is grad- 
ually heated to reflux followed by 1.5 hours at reflux 
and 1 8 hours at ambient temperature. The reaction mix- 
ture is filtered, the cake washed with toluene and the 25 
combined filtrates washed with water and brine then 
dried. The reaction mixture is filtered and the solvent 
removed to give 28.2 g of the desired product as a yel- 
low oil. 

EXAMPLE 93 

(S)-3-(HexadecyIoxy)-l,2-propanediol 

A mixture of 28.2 g of (R)-4-[(hexadecyloxy)methylJ- 
2 t 2-dimethyl-l,3-dioxolane m 189 m i of methyl alcohol 
and 21 ml of IN hydrochloric acid is stirred at reflux for 
2.5 hours followed by 12 hours at ambient temperature. 
The reaction is cooled, filtered and the cake washed 
with cold methyl alcohol then dried to give 20.3 g of the 
desired product as white plates, m.p. 63°-64* C. ^ 

EXAMPLE 94 

(R)- 1 <Hexadecyloxy)-3- [(4-methoxy phenyl)dipheny 1 
methoxy]-2-propanol 

To a solution of 15.34 g of (S)-3-(hexadecyloxy)-l,2- 45 
propanediol in 50 ml of pyridine is added dropwise with 
stirring a solution of 20.96 g of p-methoxytrityl chloride 
in 30 ml of tetrahydrofuran. Stirring is continued at 
ambient temperature for 2 hours followed by refrigera- 
tion for 18 hours. The mixture is filtered and the cake 50 
washed with ether. The combined filtrates are evapo- 
rated to a residue which is dissolved in chloroform and 
washed with 10% sodium bicarbonate and water then 
dried and evaporated to an oil which is purified by high 
pressure liquid chromatography on silica gel using 1:9 55 
ethyl acetate :hexanes to give 28.44 g of the desired 
product as an oil. 
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EXAMPLE 95 

Phosphoric acid, (Rl -hexadecyl 
2-(hexadecyloxy)- l-[[(4~methoxyphenyl)diphenylme- 
thoxy]methyl]ethyl methyl ester 

To a stirred solution of 14 g of (R)-l-(hexadecyloxy)- 
3-[(4-methoxyphenyl)diphenylmethoxy]-2-propanol in 
60 ml of carbon tetrachloride under inert gas is added 2 65 
g of 4-dimethylaminopyridine and 14.24 ml of triethyl- 
amine. A solution of 21.94 g of phosphorodichloridic 
added dropwise at a rapid rate. Stirring is continued at 


ambient temperature for 4 days. A solution of 17 ml of 
triethylamine and 500 ml of methyl alcohol is added 
followed by stirring at ambient temperature for 2 hours. 
The reaction mixture is poured into 1800 ml of 10% 
sodium bicarbonate and extracted several times with 
chloroform. The combined extracts are dried and evap- 
orated to a residue which is purified by high pressure 
liquid chromatography on silica gel using 1:7 ethyl 
acetate:hexanes to give 13 g of the desired product as an 
oil. 

EXAMPLE 96 

Phosphoric acid, hexadecyl 
2-(hexadecyloxy)-l-(hydroxymethyl)ethyl methyl ester, 
(IS)-, upper diastereomer 

Phosphoric acid, hexadecyl 
2-(hexadecyIoxy)-l-hydroxymethyl)ethyl methyl ester, 
(IS)-, lower diastereomer 

To a solution of 13 g of phosphoric acid, (R)-hexade- 
cyl 2-(hexadecyloxy)-l-[[(4-methoxyphenyl) methoxy]- 
methyl]ethyl methyl ester, in 90 ml of methyl alcohol 
and 45 ml of chloroform brought to a gentle boil is 
added 7.7 g of Amberlyst<g)-15 resin. The mixture is 
stirred at ambient temperature for 1.5 hours then fil- 
tered. The filtrate is evaporated to a residue which is 
dissolved in chloroform, washed with dilute sodium 
bicarbonate and dried. The solvent is evaporated to a 
residue which is purified by chromatography on silica 
gel using 1:1 ethyl acetate:hexanes to afford 3.6 g of an 
upper diastereomer and 3. 1 g of lower diastereomer. 

EXAMPLE 97 

3,5 ,8, 1 0-Tetraoxa-4,9-diphosphahexacosan- 1 -aminium, 
7-[(hexadecyloxy)methyl]-4,9-dihydroxy-N,N J N-trime- 
thyihydroxide, 4-(inner salt), 4,9-dioxide, more polar 

isomer 

To a solution of 3. 1 g of phosphoric acid, hexadecyl 
2-(hexadecyloxy)-l -hydroxy-methyl)ethylmethyl ester, 
(IS)-, more polar diastereomer in 50 ml of carbon tetra- 
chloride stirred in an ice bath under an argon atmo- 
sphere is added rapidly 1.5 g of 2-bromoethyl phos- 
phorodichloridate in 0.5 ml of carbon tetrachloride 
followed by the rapid addition of 0.95 ml of triethylam- 
ine. Stirring is continued at ambient temperature for 1.5 
hours followed by storing in a refrigerator for 18 hours. 
The reaction mixture is filtered through diatomaceous 
earth and the cake washed with toluene. The combined 
filtrates are evaporated to a residue which is stirred 
with 1 10 ml of 0.5M sodium acetate and 1 10 ml of tetra- 
hydrofuran for 1.5 hours. The tetrahydrofuran is evapo- 
rated and the aqueous residue acidified with 10% hy- 
drochloric acid and extracted with ether. The ether is 
washed with brine, dried, then evaporated to a wax 
residue which is dissolved in 90 ml of chloroform and 
100 ml of a solution of 50 g of trimethylamine in 100 ml 
of acetonitrile added. The mixture is stirred at reflux for 
4 hours. The solvents are evaporated and the residue 
dissolved in 50 ml of chloroform and 50 ml of methyl 
alcohol containing 5 ml of water and 673 mg of silver 
carbonate then stirred at ambient temperature for 2 
hours. The mixture is filtered through diatomaceous 
earth, washing with 1:1 methyl alcohohchloroform. 
The solvents are evaporated to a glass which is purified 
by chromatography on silica gel by eluting with 30% 
methyl alcohol.chloroform followed by 65:35:6 chloro- 
formrmethyl alcohohwater. Fractions are combined and 
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evaporated to a residue which is stirred with ether and 

__ ^ , . . , . . , EXAMPLE 99 

filtered to give 0.74 g of the less polar isomer product as 

an amorphous solid. Further elution of the column with 3 t 5,9-Trioxa-4-phosphapentacosan- 1-aminium, 

the same solvent mixture followed by evaporation of 7-[(bromoacetyl)oxy]^hydroxy-N,N > N-trimethyl-, 
product fractions to a residue which is stirred with ether 5 hydroxide, inner salt, 4-oxide 

and filtered to give 0.87 g of the more polar isomer A mixture of 500 mg of 3,5,9-trioxa-4-phosphapen- 

product as a white solid. The more polar isomer prod- tacosan- 1-aminium, 4-hydroxy-N,N,N-trimethyl-, hy- 
uct (0.74 g) is purified by chromatography on silica gel droxide, inner salt, 4-oxide, 86.2 mg of anhydrous so- 
with 30% methyl alcohohchloroform followed by J0 dium acetate and 1.35 g of bromoacetic anhydride in 25 
65:35:6 chloroform -.methyl alcohol rwater. Fractions ml of chloroform is stirred in an oil bath of 75* C. for 5 
containing product are combined and evaporated to a hours ^ allowed to cool over 18 hours. The chloro- 
residue which was stirred with ether and filtered to give form » evaporated and the residue purified by chroma- 
0.58 g of the desired product as a white amorphous tography on silica gel using 30% methyl ateoho :- 
1'dF lrj 26 = 4 5"-»-0 3 15 cmorc " orm followed by chloroform :methyl alcohol:- 


EXAMPLE 98 


water to give 198 mg of the desired product as a glass. 
EXAMPLE 100 


3 f 5,8 f 10-Tetraoxa-4,9-diphos^phahexacosan-l-ammium, Ethyl 2-t(hexadecyloxy]metbyl]-2-propenoate 

(7R)-,7-[(hexadecyloxy)methyl]-4-hydroxy 9 * jjjjjkk- 

methoxy-N,N,N-trimethyK hydroxide, inner salt, 20 To a stirred solution of 1.9 g of hexadecanol in 40 ml 

4,9-dioxide, less polar diastereomer ° f methylene chloride conuining 700 mg of dime- 

thylaminopyndme is added 500 mg of ethyl 2- 

To a stirred solution of 3.6 g of phosphoric acid, bromomethyl-2-propenoate followed by continued stir- 

(IS)-hexadecyl 2-(hexadecyloxy)-l-(hydroxymethyl- ring for 18 hours. The solvent is evaporated to give 2.4 

)ethyl methyl ester, less polar diastereomer in 50 ml of 2 5 g of the desired product, 
dry carbon tetrachloride while cooling in an ice bath 

under inert gas is added 1.8 g of 2-bromoethyl phos- EXAMPLE 1U1 

phorodichloridate followed by the rapid dropwise addi- Ethyl 

tion of 1.1 ml of triethylamine. The cooling bath is 3-(hexadecyloxy)-2-[(hexadecylthio)methyl]propanoate 

removed and the reaction stirred at ambient tempera- 30 To a stirred solution of 20 g of ethyl 2-[(hexadecylox- 

ture for 3 hours followed by storing in a refrigerator for y)methyl]-2-propenoate in 60 ml of ethyl alcohol con- 

18 hours. The reaction mixture is filtered and the filter taining 10 ml of triethylamine is added 53 ml hexadecyl- 

cake washed with toluene. The combined filtrates are mercaptan. Following stirring for 1 8 hours, the volatile 

evaporated and the residue stirred with 1 10 ml of 0.5M components are removed and the residue is chromato- 

sodium acetate and 110 ml of tetrahydrofuran at ambi- 35 graphed by HPLC on silica gel using 9:1 hexanes:ethyl 

ent temperature for 1.5 hours. The tetrahydrofuran is acetate. Fractions containing product are combined and 

removed and the aqueous residue acidified with dilute tne solvents evaporated to give 32.9 g of the desired 

hydrochloric acid followed by ether extraction. The product as a white waxy solid, 

ether extract is washed with brine, dried and evapo- ^ EXAMPLE 102 

rated to give a waxy residue which is dissolved in 90 ml . ^ . , . , 

of chloroform to which 100 ml of a solution of 50 g of 3-(Hexadecyloxy>2-(he X adecylthio)methyl-l-pro P anol 

trimethylamine in 100 ml of dry acetonitrile is added. To a slurry of 1.04 g of lithium borohydride in tetra- 

The mixture is refluxed by heating in a 70° C bath for hydrofuran at ambient temperature is added 29 g of 

4 hours. The volatites are removed and the residue 45 eth >' 1 3-(hexadecyloxy)-2-[(hexadecylthio)methyl]- 

dissolved in 60 ml of chloroform, 60 ml of methyl alco- propanoate followed by Seating at reflux for 18 hours, 

hoi and 6 ml of water to which 7 82 mg of silver carbon- The mixtu . re ■ P° ured »*> water containing a small 

ate is added followed by stirring at ambient temperature •? oun * of * cld Allowed by extraction with ether to 

" Z , ■ / . msL j ^ , T- . give after drying and evaporation, a residue which is 

for 2 hours. The mixture is filtered through diatoma- * iumned d ^3 0:1 £ cxanc:cthyl acetate . 

ceous earth and thecake washed with 1:1 methyl al- 50 Fractions containing the product are evaporated to give 

cohohchloroform. The combined filtrates are evapo- lg 4 of ^ desircd pro duct. 
rated to a residue which is purified by chromatography 

on silica gel using 30% methyl alcohol :chloroform fol- EXAMPLE 103 

lowed by 65:35:6 chloroform: methyl alcohol:water. Phosphoric acid, 2-bromoethyl 

Fractions containing the desired product are combined 3-(hexadecyloxy>2-[(hexadecylthio)methyl]propyl 

and evaporated to a residue which is stirred with ether ester 

and filtered to give 646 mg of less polar isomer product. A of 3-(hexadecyloxy)-2-[(hex- 

F rH er ^ Ut, ° n < f IVJeTv-Z fn adecylthio)methylM-propanol, 9.6 g of phosphate and 
affords 896mg of a residue [a]^ + 3.2 ±0.6c=1.55% ^ 5.7 im of triethylamme in 100 ml of carbon tetrachloride 

in chloroform solvent. The less polar isomer product is b stirred at room temperature for 3 hours. Following 

further purified by chromatography on silica gel usmg filtration through diatomaceous earth, the solvents are 

30% methyl alcohol chloroform followed by 65:35:6 evaporated and the residue stirred with 100 ml of 0.5M 

chloroform:methyl alcohol: water to give upon evapo- sodium acetate and 100 ml of tetrahydrofuran at ambi- 
ration of solvents followed by additional evaporation 65 ent temperature for 18 hours. Dilute hydrochloric acid 

with toluene and stirring the residue with ether, 480 mg is added followed by extraction with ethyl acetate. The 

of the less polar isomer produce as a white powder. combined extracts are dried and evaporated to give 18.3 

[a] J D 26 + 4.7 0 ±2 c=4.235% in chloroform solvent. g of the desired product as a solid, m.p. 48*-50* C. 
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7-[(Hexadecylthio)methylJ-4-hydroxy-N,N,N-trimeth- 
yl-3,5,9-trioxa-4-phosphapentacosan- 1 -aminium, 

hydroxide, inner salt, 4-oxide 5 

A solution of 25.76 g of phosphoric acid, 2-bromoe- 
thyl33-(hexadecyloxy)-2-[(hexadecylthio)methylJpropyl 
ester in 200 ml of acetonitrile, 150 ml of chloroform and 
173 ml of trimethylamine is heated at 60° C. for 18 
hours. The solvents are evaporated and the residue is 10 
stirred with 150 ml of methyl alcohol, 4.0 g of silver 
carbonate and 3.0 g of Amberlite (K)IR-4B resin for 2 
hours. The insolubles are filtered and the filtrate evapo- 
rated to a residue which is chromatographed on silica 
gel using 70:30 chloroform methyl alcohol and 65:35:6 15 
chloroformrmethyl alcohol: water to give upon evapo- 
ration of fractions containing the product, a residue 
which is chromatographed on silica gel using high pres- 
sure liquid chromatography with 65:35:6 chloroform- 
:methyl alcohol.-water to give 8.5 g of the desired com- 20 
pound as a white solid. 

EXAMPLE 105 

Ethyl 2-[(hexadecyloxy)methyI]-2-propenoate 

A solution of 400 mg of 1.1 g of hexadecanol and 550 
mg of dimethylaminopyridine in 15 ml of methylene 
chloride is stirred at ambient temperature for 18 hours. 
The solvent is removed and the residue subjected to 
preparative thick layer chromatography using 25% 
ethyl acetate:petroleum ether to give 324 mg of the 
desired product as a gum. 

EXAMPLE 106 
2-[(Hexadecyloxy)methylJ-2-propen-l-ol 

3 5 

To a solution of 21 g of ethyl 2-[(hexadecyloxy)me- 
thyl]-2-propenoate in 400 ml of ether cooled to 0° C. 
under an inert atmosphere is added 2.25 ml of 1,2M 
DIBAL in hexanes over 30 minutes. The reaction is 
stirred at ambient temperature for 2 hours then cooled 40 
to 0° C. while 20 ml of saturated sodium sulfate is added 
dropwise. After filtering, the cake is washed with ether. 
The combined ether washings are dried and the solvent 
removed. The residue is crystallized from methyl al- 
cohol.-water to give 25.8 g of the desired product as a 45 
colorless solid. 

EXAMPLE 107 

Ethaniminium, 
2-[[hydroxy[(2-methyIenenonadecyl)oxy]phosphmyl- 50 
]oxy]-N,N,N-trimethyl-, hydroxide, inner salt 

To a solution of 3.8 g of 2-[(hexadecyIoxy)methylj-2- 
propen-l-ol in 100 ml of carbon tetrachloride is added 
3.91 g of 2-bromoethyl phosphorodichloridate and 1.64 
g of triethylamine followed by storing in a refrigerator 55 
for 18 hours. The reaction mixture is filtered and the 
solvent removed. The residue is stirred with 100 ml of 
0.5M sodium acetate and 100 ml of tetrahydrofuran for 
1 hour. The tetrahydrofuran is removed and the residue 
acidified with dilute sulfuric acid followed by ether 60 
extraction. The organic layer is washed with brine and 
dried. The solvent is removed and the residue stirred at 
reflux in 60 ml of acetonitrile, 50 ml of chloroform and 
20 g of trimethylamine for 4 hours. The solvent is re- 
moved and the residue stirred with 100 ml of methyl 65 
alcohol, 10 g of Amberlite {§) IR-4B resin and 1 g of 
silver carbonate then filtered. The solvent is evaporated 
and the residue chromatographed on silica gel eluting 


with 7:3 chIoroform:methyI alcohol and then with 
70:30:1 chloroform :methyl alcohol: water. The volatiles 
are removed and the fractions containing the desired 
product triturated with ether and filtered to give 2.4 g 
of the desired product as a white solid. 

EXAMPLE 108 

3,5,9-Trioxa-4-phosphapentacosan- 1 -aminium, 
7-(boronomethyl)-4-hydroxy-N,N,N-trimethyl-, 
hydroxide, inner salt, 4-oxide 

To a stirred solution of 9 ml of 0.98M Borane in tetra- 
hydrofuran at 0" C. under inert gas is added dropwise 
over 20 minutes a solution of 2.4 g of ethaniininium, 
2-[[hydroxy[(2-methylenenonadecyl)oxy]phosphinyl- 
]oxy]-N,N,N-trimethyl-, hydroxide, inner salt in 75 ml 
of methylene chloride. Stirring is continued for 1.5 
hours. The volatiles are removed and methyl alcohol 
added to the residue. The methyl alcohol is removed by 
evaporation and the concentrate chromatographed on 
silica gel with 7:3 chloroform:methyl alcohol followed 
by 70:30:3.5 chJoroformrmethyl alcoholrwater to give 
0.72 g of the desired product as a white powder from 
ether trituration. 

EXAMPLE 109 

[2-(Hexadecyloxy)- 1 -(hydroxymethyl)-ethoxyjacetic 

acid 

To a stirred slurry of 13.07 g of hexane washed so- 
dium hydride in 200 ml of toluene is added dropwise a 
solution of 12.61 g of chloroacetic acid in 50 ml of tolu- 
ene under an inert gas over 45 minutes. A solution of 
65.5 g of l-[(4-methoxyphenoxy)diphenylmethoxy]-3- 
hexadecyloxy-2-propanol in 100 ml of toluene is added 
dropwise over 30 minutes followed by reflux for 65 
hours. The pH is adjusted to 4 with dilute hydrochloric 
acid and the mixture extracted with ether. The organic 
layer is washed with brine, dried and the solvent re- 
moved. The residue is stirred for 1 hour with 450 ml of 
methyl alcohol, 100 ml of chloroform and 20 g of Am- 
berlite (g) IR-4B resin. The solvents are evaporated and 
the residue chromatographed on silica gel by high pres- 
sure liquid chromatography using 4:1 hexane:ethyl ace- 
tate. Fractions containing product are evaporated to 
give 22.39 g of the desired product as a white solid. 

EXAMPLE 110 

2, 5,7-Trioxa-6-phosphanonan-9-aminium, 
l-carboxy-3-[(hexadecyloxy)methyl]-6-hydroxy- 
N,N,N-trimethyl-, hydroxide, inner salt, 6-oxide 

To a stirred solution of 22.39 g of [2-(hexadecyloxy)- 
l-{hydroxymethyl)-ethoxy]acetic acid in 150 ml of 
carbon tetrachloride is added 6.48 g of triethylamine 
and 11.62 g of 2-bromoethyl phosphorodichloridate. 
The mixture is stirred for 1.5 hours and filtered. The 
solvent is removed and the residue was stirred for 2 
hours with 300 ml of 0.5M sodium acetate and 300 ml of 
tetrahydrofuran followed by acidification with hydro- 
chloric acid and ether extraction. The ether extract is 
dried and evaporated to a residue which is refluxed with 
250 ml of acetonitrile, 180 ml of chloroform, 80 g of 
trimethylamine and 20 g of Amberlite <g) IR-4B resin for 
4 hours. The solvent is removed and the residue chro- 
matographed on silica gel with 9:1 chloroform :methyJ 
alcohol followed by 70:30:3 chloroform:methyl al- 
cohohwater to give 9.07 g of the desired product as a 
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white solid after stirring the fraction concentrates with 
ether and filtering. 

EXAMPLE 111 

Ethyl 3-(hexadecylthio)propanoate 5 

A solution of 1 5 g of hexadecylmercaptan, 3.0 g of 
ethyl acrylate and 2 ml of triethylamine is stirred at 
ambient temperature for 18 hours. The solvent is evapo- 
rated and the concentrate purified by high pressure 
liquid chromatography, to give 19.8 g of the desired 10 
product. 
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EXAMPLE 112 
3-(Hexadecylthio)- 1 -propanol 


15 


To a slurry of 147 mg of lithium borohydride in 20 ml 
of tetrahydrofuran is added slowly with stirring 2.4 g of 
ethyl 3-<hexadecylthio)propanoate. The mixture is re- 
fluxed for 1 8 hours and poured into water. A few drops 
of hydrochloric acid is added followed by ether extrac- 20 
tion. The organic layer is dried and evaporated to give 
2. 1 g of the desired product. 


EXAMPLE 113 

Phosphoric acid, 2-bromoethyl 3-(hexadecylthio) 
propyl ester 


25 


A mixture of 2.0 g of 3-(hexadecyIthio)-l -propanol, 
2.7 g of 2-bromoethyl phosphorodichloridate and 1.6 ml 
of triethylamine in 25 ml of carbon tetrachloride is 
stirred at room temperature for 3 hours. Following 30 
filtration through diatomaceous earth the solvents are 
evaporated and the residue stirred with 25 ml of 0.5M 
sodium acetate and 25 ml of tetrahydrofuran at ambient 
temperature for 18 hours. Dilute hydrochloric acid is 
added followed by extraction with ethyl acetate. The 35 
combined extracts are dried and evaporated to give 3.0 
g of the desired product as a solid, m.p. 46°-49 < ' C. 


EXAMPLE 114 

3,5-Dioxa-9-thia-4-phosphapentacosan- 1 -axninium, 
4-hydroxy-N,N,N-trimethyl-, hydroxide, inner salt, 

4-oxide 


40 


A solution of 3.0 g of phosphoric acid, 2-bromoethyl 
3-(hexadecylthio)propyl ester in 36 ml of acetonitrile 4J 
and 33 ml of chloroform containing 31.4 ml of triethyl- 
amine is heated at 60" C. for 18 hours. The solvents are 
evaporated and residue is stirred with 1.0 g of silver 
carbonate and 1.0 g of Amberlite (g)IR-4B in 35 ml of 
methyl alcohol for 2 hours. The insolubles are filtered 50 
and the filtrate evaporated to a residue which is chro- 
matographed on silica gel using 70:30 chloroform- 
rmethyl alcohol and 65:35:6 chloroform:methyl alcohol: 
water to give upon evaporation of volatiles 1.5 g of the 
desired product as a white solid. 
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EXAMPLE 115 


Ethyl 2-oxo-octadecanoate 

A slurry of 40 ml of hexadecyl bromide in 250 ml of 
tetrahydrofuran containing 3.64 g of magnesium chips is 60 
put in a sonic bath. This solution is added drop wise to a 
stirred solution of 35.3 ml of diethyloxalate in 70 ml of 
tetrahydrofuran at —15* C. over 1 hour. The reaction 
mixture is poured into 3N hydrochloric acid and ex- 
tracted with methylene chloride. The extract is dried 65 
and evaporated. The concentrate is purified by chroma- 
tography on silica gel using 5% ethyl acetate:petroleum 
ether. Fractions containing product are combined and 


evaporated. The residue is crystallized from petroleum 
ether to give 21.9 g of the desired product as a solid. 

EXAMPLE 116 

Ethyl 2,2-difluorooctadecanoate 

To a solution of 14.2 g of ethyl 2-oxo-octadecanoate 
in 100 ml of methylene chloride at 0° C. is added 20 g of 
diethylamino sulfur trifluoride followed by stirring at 
ambient temperature for 72 hours. The mixture is parti- 
tioned between H2O and hexane. The hexane layer is 
dried and evaporated to an oil which is purified by 
chromatography on silica gel using 0-25a ethylacetate 
in hexanes to give 6.9 g impure product and 7.9 g pure 
product as a waxy solid. 

EXAMPLE 117 
3.3-Difiuoro-2-methyl-2-nonadecanol 

To a solution of 6.9 g of ethyl 2,2-difluorooc- 
tadecanoate in 100 ml of ether at 0' C. is added 33 ml of 
methyl magnesium bromide dropwise with stirring. 
Following complete addition the reaction is allowed to 
reach room temperature and stirred for 30 minutes. The 
reaction mixture is washed with saturated ammonium 
chloride solution. The organic layer is washed with 
10% hydrochloric acid, water and 10% sodium bicar- 
bonate. The organic layer is dried and evaporated to an 
oil which is purified by chromatography on silica gel 
using 1-10% ethyl acetaterhexanes to give 3.8 g of the 
desired product as a solid following petroleum ether 
crystallization. 

EXAMPLE 118 

3 3-Difluoro-2-methyl-l-nonadecene 

A solution of 160 mg of 3,3-difiuoro-2-methyl-2- 
nonadecanol in 2 ml of pyridine containing 50 yA of 
phosphorous oxychloride is heated at 90° C. then al- 
lowed to cool to 50° C. An additional 250 uJ of phos- 
phorous oxychloride is added followed by heating at 
90" C. for 2 hours. After allowing to stand at ambient 
temperature for 18 hours, the volatiles are removed and 
the concentrate partitioned between hexanes and 10% 
hydrochloric acid, The organic layer is washed with 
water and 10% sodium bicarbonate then dried and 
evaporated to a residue which is purified by chromatog- 
raphy on silica gel using hexane to give 140 mg of the 
desired product as an oil. 

EXAMPLE 119 

2-(Bromomethyl)-3.3-difluoro- 1 -nonadecene 

A slurry of 140 mg of 3,3-difluoro-2-methyl-l-nona- 
decene in 2 ml of carbon tetrachloride containing 43 mg 
of N-bromosuccinimide and a catalytic amount of 
azobisisobutryonitrile is stirred at ambient temperature 
for 30 minutes. The mixture is filtered through a short 
pad of silica gel which is repeatedly washed with hex- 
ane. The combined filtrates are evaporated and the 
residue is purified on silica gel using hexanes to give 38 
mg of the desired product as an oil. 

EXAMPLE 120 
Ethyl (3, 3-difluoro-2-methyIenenonadecyl)propanoate 
To a slurry of 780 mg of hexane washed sodium hy- 
dride in 25 ml of tetrahydrofuran at 0 6 C. is added drop- 
wise 2.2 ml of diethylmalonate. The cooling bath is 
removed and the reaction allowed to reach ambient 
temperature. A solution of 1.9 g of 2-(bromomethyl)- 
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3,3- difJuoro-l-nonadecene in 10 ml of tetrahydrofuran 
is added dropwise over 30 minutes followed by stirring 
for an additional 30 minutes. Ether is added and the 
reaction washed with 10% hydrochloric acid, water 
and brine. The organic layer is dried and evaporated to 5 
a gum which is columned on silica gel using 2% ethyl 
acetate :petroleum ether to give 1.53 g of the desired 
product. 
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EXAMPLE 124 


10 


EXAMPLE 121 

2-(3,3-Difluoro-2-methylenenonadecyl)- 1,3- 
propanediol 

To a slurry of 250 mg of lithium aluminum hydride in 
10 ml of ether, cooled to 0° C. is added dropwise a 1 5 
solution of 1.48 g of ethyl (3,3-difluoro-2-methylene- 
nonadecyl)propanoate in 10 ml of ether followed by 
warming to ambient temperature, heating at reflux for 3 
hours, then allowing to cool to ambient temperature. 
The reaction mixture is washed with dilute hydrochlo- 20 
ric acid, water and dilute sodium bicarbonate, dried and 
evaporated to a gum which is purified on silica gel using 
40-60% ethyl acetate:hexanes. The fractions containing 
product are collected, evaporated and the residue crys- 
tallized from hexane giving 1.04 g of the desired prod- 25 
uct. 

EXAMPLE 122 


5.5-difluoro-2-(hexadecyloxy)methyl]-4-methylene- 1 - 

heneicosanol 


30 


To a slurry of 126 mg of hexane washed sodium hy- 
dride in 1 5 ml of N,N-dimethylformamide is added 990 
mg of 2-(3,3-difluoro-2-methylenenonadecyl)- 
l,3propanedioI with stirring. A 0.96 ml portion of hex- 35 
adecylbromide is added followed by heating at 80" C. 
for 2 hours, then cooled over an hour. Ammonium 
chloride is added followed by evaporation of the sol- 
vent. The concentrate is dissolved in ether and washed 
with 10% hydrochloric acid, water and brine. The or- 40 
ganic layer is dried and evaporated to a gum which is 
purified on silica gel using 1-100% ethyl acetate:hex- 
anes to give 1.14 g of the desired product as a gum. 

EXAMPLE 123 45 

3, 5 ,9-Trioxa-4-phosphapen tacosan- 1 -aminium, 
7-(3,3-difluoro-2-methylenenonadecyl)-4-hydroxy- 
N,N,N-trimethyl-, hydroxide, inner salt, 4-oxide 

A solution of 1.10 g of 5,5-difluoro-2-[(hexadecylox- 50 
y)methyl]-4-methylene-l -heneicosanol in 15 ml of car- 
bon tetrachloride, containing 0.42 ml of tri ethyl amine 
and 0.37 ml of 2-bromoethyl phosphorodichloridate is 
stirred at ambient temperature for 3 hours. The solvent 
is evaporated and the residue is stirred for 18 hours at 55 
ambient temperature with 25 ml of tetrahydrofuran and 
25 ml of 0.5M sodium acetate. The tetrahydrofuran is 
evaporated, ether added followed by washing with 
10% hydrochloric acid and water. The organic layer is 
dried and evaporated to a gum. Added 15 ml of chloro- 60 
form and 40 ml of a solution of 50 g of trimethylamme 
in 100 ml of acetonitrile followed by heating at 60° C. 
for 3 hours. Evaporated the volatiles and purified the 
concentrate on silica gel using 3:7 methyl alcohol:- 
chloroform followed by 5% water in 3:7 methyl al- 65 
coholrchloroform. Volatiles are removed and the con- 
centrate evaporated with toluene and dried to give 1 .0 g 
of the desired product as a gum. 


3,5,9-Trioxa-4-phosphapentacosan-l-aminium, 
7-(3, 3-difluoro-2-oxononadecyl>4-hydroxy-N,N, N- 
trimethyl-, hydroxide, inner salt, 4-oxide 

A solution of 500 mg of 3,5,9-trioxa-4-phosphapen- 
tacosan-1 -aminium, 7-(3,3-difluoro-2- 
methylenenonadecyl)-4-hydroxy-N,N,N-trimethyl-, 
hydroxide, inner salt, 4-oxide in 20 ml of chloroform 
and 2 ml of ethyl alcohol is cooled at —40" O, treated 
with ozone until blue and flushed with oxygen. To the 
mixture is added 0.16 ml of trimethyl phosphite fol- 
lowed by evaporation. The concentrate is chromato- 
graphed on silica gel using 3:7 methyl alcohol :- 
chloroform followed by 5% water in 3:7 methyl al- 
cohohchloroform. Volatiles are removed to give 470 
mg of the desired product. 

EXAMPLE 125 

3,5.9-Trioxa-4-phosphapentacosan- 1 -aminium, 
7-(3,3-difluoro-2-hydroxynonadecyl)-4-hydroxy- 
N,N,N-trimethyl-, hydroxide, inner salt, 4-oxide 

To a stirred 0" C. solution of 200 mg of 3,5,9-trioxa-*- 
phosphapentacosan- 1 -aminium, 7-(3, 3-difluoro-2- 

oxononadecyl)-4-hydroxy-N,N,N-trimethyl-, hydrox- 
ide, inner salt, 4-oxide in 3.5 ml of chloroform is added 
dropwise 1.0 ml of 1.0M borane-tetrahydrofuran com- 
plex followed by allowing to warm to ambient tempera- 
ture over 1 hour. The volatiles are removed, methyl 
alcohol added and evaporated three times. The concen- 
trate is chromatographed on silica gel with 3:7 methyl 
alcohol.-chloroform followed by 5% water in 3:7 methyl 
alcohohchloroform. Volatiles are removed to give 194 
mg of the desired product. 

EXAMPLE 126 

(S)-4-[(HexadecyIoxy)methyl]-2,2-dimethyl- 1 ,3-dioxo- 

lane 

To a stirred mixture 3.38 g of hexane washed sodium 
hydride in 67 ml of dry toluene, under argon, is added 
dropwise 10.18 g of 1,2-0-isopropylidene-sn-glycerol in 
17 ml of toluene. After 15 minutes, a solution of 25.7 g 
of hexadecylbromide in 17 ml of toluene is added drop- 
wise over 20 minutes. The mixture is refluxed for 1.5 
hours then stirred at ambient temperature for 1 8 hours. 
Ice is added followed by ice water. The organic layer 
was separated, washed with water, brine and dried. The 
solvent is removed to give 28 g of the desired product as 
a pale yellow oil. 

EXAMPLE 127 

(R)-3-[hexadecyloxy)- 1 .2-propanediol 

A stirred mixture of 28 g of (S)-4-[(hexadecyloxy)me- 
thyJ]-2,2-dimethyl-l,3-dioxoIane in 190 ml of methyl 
alcohol and 21 ml of IN hydrochloric acid is refluxed 
for 2 hours followed by cooling in an ice bath. The 
resulting solid is filtered and washed with cold acetone. 
The solid is crystallized from acetone to give 18.2 g of 
crystals which liquified at ambient temperature. The 
resulting oil is purified by chromatography on silica gel 
using 1:1 ethyl acetate:hexanes. Fractions containing 
product are combined and evaporated to a material 
which is stirred with acetone at —20° C. to give 4. 1 g of 
crystalline solid, m.p. OS'^S" C. 
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EXAMPLE 128 

(S)-l-(hexadecyloxy)-3-[(4-methoxyphenyl) 
diphenylmethoxy]~2-propanol 

To a solution of 4.1 g of (R)-3-(hexadecyloxy)-l,2- 5 
propanediol in 15 ml of dry pyridine is added dropwise 
with stirring under inert gas a solution of 5.6 g of p- 
methoxytrityl chloride in 15 ml of tetrahydrofuran. 
Stirring is continued for 1.5 hours at ambient tempera- 
ture then the reaction is stored in the refrigerator over- 10 
night. The reaction mixture is filtered and the cake 
washed with ether. The filtrate is evaporated to an oily 
residue which is dissolved in chloroform and washed 
with 10% sodium bicarbonate, water and then dried to 
give a stiff oil following evaporation of the solvent. The 15 
oil is purified by high pressure liquid chromatography 
on silica gel using 1:9 ethyl acetate:hexanes to give 7.6 g 
of the desired product as an oil. 

EXAMPLE 129 ^ 

Phosphoric acid, hexadecyl 
2-(hexadecyloxy)- 1 -[[(4-methoxyphenyl)diphenylme- 
thoxyjlmethyljethyl methyl ester 

To a water bath cooled and stirred solution of 7.5 g of 
(S)- l-(hexadecyloxy)-3-[(4-methoxy phenyl)diphenyl- 
methoxy]-2-propanol in 30 ml of carbon tetrachloride is 
added, with stirring under inert gas, 1.07 g of 4-dime- 
thylaminopyridine and 7.63 ml of triethylamine. A solu- 
tion of 11.75 g of phosphorodichloridic acid, hexadecyl 
ester in 5 ml of carbon tetrachloride is added at a rapid 30 
rate followed by washing the addition funnel with 5 ml 
of carbon tetrachloride. The reaction is stirred at ambi- 
ent temperature for 3 days. Added 9. 1 ml of triethylam- 
ine to the reaction mixture and continued stirring for 2 
hours. A 965 ml solution of sodium bicarbonate (1 g/10 35 
ml) is added to the reaction followed by three chloro- 
form extractions. The combined extracts are dried and 
evaporated to give a dark oil which is purified by high 
pressure liquid chromatography on silica gel using 1:7 
ethyl acetaterhexanes. Fractions containing product are 40 
combined to give 8.2 g of the desired compound. 

EXAMPLE 130 

Phosphoric acid, hexadecyl 2 -(he xadecyloxy)- 1 -(hy- 
droxy m etn y l)ethy 1 methyl ester, (1R)-, upper diastereo- 45 
mer 

Phosphoric acid, hexadecyl 
2-(hexadecyIoxy)- l-(hydroxymethy 1-1 ethyl methyl 

ester. (1R)- lower diastereomer 50 

To a solution of 8.2 g of phosphoric acid, (S)-hexade- 
cyl 2-(hexadecyloxy)-l-[[(4-methoxyphenyl) diphenyl- 
methoxy]methyl3ethyl methyl ester in 60 ml of methyl 
alcohol and 30 ml of chloroform, brought to a boil, is 
added 4,9 g of Amberlist(g>-15 resin. The reaction is 55 
allowed to cool to ambient temperature while stirring 
over 90 minutes. The insolubles are filtered and the cake 
washed with 2:1 methyl alcohobchloroform. The com- 
bined filtrates are evaporated and the residue dissolved 
in chloroform, washed with dilute sodium bicarbonate 60 
and dried. The voIatDes are removed to give a yellow 
wax. The residue is purified by chromatography on 
silica gel using 1:1 ethyl acetate:hexane, giving two 
major products. The upper fractions are combined to 
give 2.31 g of phosphoric acid, hexadecyl 2-(hex- 65 
adecyloxy)-l-(hydroxy-methyl)ethyl methyl ester, 
(1R)-, upper diasteromer of the desired product. The 
lower fractions are combined to give 2.06 g phosphoric 
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acid, hexadecyl 2-<hexadecyloxy)-l-(hydroxymethyl- 
)ethyl methyl ester, (1R>, lower diastereomer, of the 
desired product. 

EXAMPLE 131 

3,5,8, lO-Tetraoxa-4 9-diphosphahexacosan-l-aminium, 
7«[(hexadecyloxy)methyl]-4-hydroxy-9-methoxy- 
N,N,N-trimethyl-, hydroxide, inner salt, 4,9-oxide, 
(7S)-, lower diastereomer 

To a solution of 2.06 g of phosphoric acid, hexadecyl 
2-(hexadecyloxy)-l-(hydroxy-methyl)ethyl methyl es- 
ter, (1R)-, lower diastereomer in 35 ml of carbon tetra- 
chloride stirred in an ice bath under argon is added 1.02 
g of 2-bromoethyl phosphorodichloridate in 2 ml of 
carbon tetrachloride followed by the rapid addition of 
0.63 ml of triethylamine. The cooling bath is removed 
followed by stirring at ambient temperature for 2 hours. 
The reaction is stored in the refrigerator overnight, 
followed by filtering through diatomaceous earth. The 
filter cake is washed well with toluene and the com- 
bined filtrates evaporated to a residue which is stirred at 
ambient temperature with 80 ml of 0.5N sodium acetate 
and 80 ml of tetrahydrofuran for 2 hours. Evaporated 
the tetrahydrofuran and acidified the aqueous residue 
with hydrochloric acid then extracted with ether sev- 
eral times. The combined extracts are washed with 
brine, dried and the solvent evaporated. The residue is 
evaporated with toluene several times then dried under 
vacuum. The residue is dissolved in 75 ml of chloroform 
and 50 ml of a solution of 50 g of trimethylamine in 100 
ml of acetonitrile added followed by heating at 65" C. 
for 4 acetonitrile added followed by heating at 65° C. 
for 4 hours. The solvents are removed and the residue 
dissolved in 38 ml of chloroform and 38 ml of methyl 
alcohol followed by adding 447 mg of silver carbonate. 
The reaction mixture is stirred at ambient temperature 
for 1.5 hours then filtered through diatomaceous earth. 
The cake is washed with 1:1 chloroform:methyl alco- 
hol. The combined filtrates are evaporated and the 
residue purified by chromatography on silica gel using 
30% methyl alcohohchloroform and 65:35:6 chloro- 
form:methyl alcohohwater. Product fractions are com- 
bined and evaporated to a residue which is stirred with 
ether and the resulting solid collected by filtration to 
give 420 mg of the desired product as a white amor- 
phous powder. 

EXAMPLE 132 

3, 5,8, 1 0-Tetraoxa-4, 9-diphosphahexacosan- 1 -aminium, 

7-(hexadecyloxy)methyl]-4-hydroxy-9-methoxy- 
N,N,N-trimethyl-, hydroxide, inner salt, 4,9-dioxide, 
(7S)-, upper diastereomer 

A solution of 2.7 g of phosphoric acid, (lR)-hexade- 
cyl 2-(hexadecyloxy)-l-(hydroxymethyl)ethyl methyl 
ester, upper diastereomer in 38 ml of chloroform, 38 ml 
of methanol and 3.8 ml of water is stirred with 502 mg 
of silver carbonate for 1.5 hours at ambient temperature. 
The mixture is filtered through diatomaceous earth and 
the cake washed with 1:1 chloroform:methyl alcohol. 
The combined filtrates are evaporated and the residue 
purified by chromatography on silica gel using 30% 
methyl alcohol :chloroform and 65:35:6 chloroform- 
:methyl alcohohwater. The concentrate of product 
fractions is stirred with ether and the resulting solid 
collected by filtration to give 394 mg of the desired 
product as a white amorphous chloroform:methyl al- 
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coholrwater. "The concentrate of product fractions is 
stirred with ether and the resulting solid collected by 
filtration to give 716 mg of the desired product as a 
white amorphous solid. 
We claim: 

1. A compound, including the individual R and S 
enantiomer and the racemic mixture, represented by the 
formula: 


z 
I 

W— C— Q O 
I II 

CH 2 — O— P— CXCH 2 )„— N(R) 3 ® 
0© 


wherein: 

A) n is an integer from 2 to 6; 

B) R is selected from the group consisting of C1-C4 
alkyl; and 


C) Q is 


ch 2 — ch— R 1 

I 

NH 2 


and W is hydrogen or hydroxyl, Z is CH2 — OX 
wherein R 1 and X are selected from the group 
consisting of C1-C24 alkyl. 
2. A compound, including the individual R and S 

enantiomer and the racemic mixture, represented by the 

formula: 
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o 
If 


N — O 0 2 — P— O— (CH^— N<R) 3 ® 
O© 

wherein: 

A) n is an integer from 2 to 6; 

B) R is selected from the group consisting of C1-C4 
alkyl; and 

C) Z is — CH2 — O — X wherein R 1 and X are selected 
from the group consisting of C1-C24 alkyl. 

3. A pharmaceutical composition of matter in unit 
dosage form comprising an amount of a compound 
according to claim 1 effective to inhibit the biological 
effects of phospohlipase A2 or the mediators produced 
as a result of its activity in association with a pharma- 
ceutically acceptable carrier. 

4. A pharmaceutical composition of matter in unit 
dosage form comprising an amount of a compound 
according to claim 2 effective to inhibit the biological 
effects of phospohlipase A2 or the mediators produced 
as a result of its activity in association with a pharma- 
ceutically acceptable carrier. 

5. A method for inhibiting the biological effects of 
phospholipase A2 or the mediators produced as a result 
of its activity which comprises administering to a mam- 
mal an effective amount of a compound according to 
claim 1. 

6. A method for inhibiting the biological effects of 
phospholipase A2 or the mediators produced as a result 
of its activity which comprises administering to a mam- 
mal an effective amount of a compound according to 
claim 2. 

* * * * « 
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